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GLENFIELD EQUIPMENT 
em for Hydro-electric Projects’ 


Glenfield products include a complete selection of equipment, such as 
gates, valves and screens, for the headworks, tunnels and pipelines, and 
power stations of hydro-electric works. 


— 


The cut-out illustrations show typical examples of large hydraulically- 
operated butterfly valves for portal service; free-rolling gates for emergency 
shut-off; and sluice valves for pipeline isolation purposes. 








[GLENFIELD & KENNEDY. LIMITED. KILMARNOCK 





Head Office and Works: 
KILMARNOCK ~- SCOTLAND. 
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How Trylers can 


Tylers possess the skill, knowledge and 
experience to solve all kinds of coverage 
problems with minimum trouble and delay. 
This ‘know-how’ plus the wide adaptability 
possible with our Precast Reinforced 
Concrete Units allow our own skilled 
erection teams to go into rapid action and 
complete the contract with surprising 
speed, economy and precision. 

We plan and erect all types of buildings 
for industrial, agricultural and community 
needs—spacious, aesthetically sound in 
appearance, and of the utmost durability. 
We can supply insulation to comply with 
the Standard of Thermal Insulation 

for Industrial Buildings 

No. 1220 of 1958. 

You will find our quotations remarkably 
low. 


TYLER 


TONBRIDGE 
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Photographs by courtesy of :— 
Top: Compressed Cork Ltd. 


Below: Yalding Village Hail 


E, W. TYLER & COMPANY LIMITED, Milford Works, Cannon Lane, Tonbridge, Kent. Tel: Tonbridge 4024 (6 lines) 
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Northampton 
relies on Bailey's valves 


At the Northampton Power Station, Bailey 
valves control the water supply for the cooling 
system. Backed by more than a century’s 
experience the company provides a standard 
range of high quality valves from 2 to 54 inch 
bore for pressures up to 150 p.s.i., for the control 
of oil, water, steam or gas. Advice is gladly 
given on all kinds of applications and a 
special Contracts Department is maintained to 
deal with valve schedules on large contracts 


anywhere in the world. 


REGD. 
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A FEW OF THE INSTALLATIONS 


USING BAILEY’S VALVES 


Malacca Power Station Selkirk (Manitoba) Power Station 
Basra Power Station Barbados Power Station 


Baghdad Refinery Barri Sudan 
Mond Nickel Refinery Colenso Power Station 
Penang Power Station Kuwait Refinery 


Roxburgh Power Station 


MOST OF THE C.E.G.B. POWER STATIONS 
AND A.E.A. STATIONS INCLUDING 


Battersea Hams Hall Nottingham 
Bold High Marnham Staythorpe 
Bradwell Littlebrook Stella North 
Calder Hall Marchwood Stella South 
Chapelcross Northampton Willington 





& 








SIR W. H. BAILEY & CO. LTD. HEAD OFFICE & WORKS: PATRICROFT, MANCHESTER 
TELEPHONE: Eccles 3487-8-9. GRAMS: Beacon, Telex, Eccles. LONDON OFFICE: Selinas Lane, Dagenham, Essex. DOMinion 2277-8-9 


SLUICE VALVES ° PRESSURE REGULATORS 


TEST PUMPS ° TURNSTILES 
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The 


Silent 
firefighter 


This fire ventilator saved a plant worth £3,500,000 


It could well save yours 


As any fire chief will tell you, fire in an unventilated area 
quickly produces choking, superheated smoke and fumes 
—conditions which keep firefighters out of the building 
and make effective firefighting virtually impossible. Per- 
foration of the roof is the only remedy, but this is a hazar- 
dous operation which often endangers the life of the fire- 
man. 


The Colt Dual Purpose Ventilator has a special device 


that’s acutely sensitive to heat. It opens automatically ata 


pre-determined temperature, releasing smoke, heat and 
fumes, keeping the fire localised. Firemen can enter the 
building, find the seat. of the fire and extinguish it—with 
minimum damage to plant and equipment. 

Colt dual-purpose ventilators have the added advantage 
that under manual control they can be used for normal 
plant ventilation and provide excellent day-to-day work- 
ing conditions. 

Widespread adoption by industry is proof of managerial 
faith in the silent firefighter. 


Dual-Purpose Ventilators 


Automatic Fire protection—day-to-day controlled ventilation 


ry For information write to Dept. 89: COLT VENTILATION LIMITED, SURBITON, SURREY. ELMBRIDGE 0161 
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DESPERATE 











Because they can he made for 
mounting in any one position 

without delay in delivery. 

+ to 2 H.P. 25 to 1500 Ib. ft. 





NECO GEARED MOTORS LIMITED, 
204 QUEENSTOWN ROAD, LONDON, S.W.8. 


MACaulay 3211-4. 
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FORGED STEEL 
PIPE FITTINGS 


Screwed A.P.I., B.S.T.P.T. or socket 
weld. Materials: Carbon steel, chrome- 
molybdenum or stainless steel. 





r — Vit. 
7 C.W.P. non-shock 
_ “ 2000 Ibs series 
: | 2000 bs sere 
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FORGED STEEL UNIONS 


Integral seats or inserted stain- 
less steel, chrome-molybdenum 
or bronze. 


ee 


WALTER SLINGSBY 


"Phone: 3749 ‘Grams: ‘Malleable Keighley’ 
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RAILWAY WORKS, KEIGHLEY | 
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GRIFFIN BRAND 


STEEL SHEETS 


Light and Heavy industry are 
* served by Griffin Brand Steel 
Sheets—Black, Galvanised, Flat 
and Corrugated. 















he We make the widest steel sheets 
and have the largest general 
galvanising plant in Great Britain. 


Metal Spraying by the most up- 
* to-date methods done in our 
works or ‘in situ.’ 


















Metals deposited include: 
Zinc, Tin, Aluminium, 
Copper and all its alloys, 
Cadmium, Monel Metal, etc. 
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179 WEST GEORGE STREET 
GLASGOW, C.2. 
Tel.: CENtral 0442, "Grams: “‘CIVILITY Glasgow.” 
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Plenty manufacture a complete range of Mixers to 
suit all operating conditions. The vertical unit above 
is of the patent ‘‘Impelator’’ type, a scientific design, 
combining controlled circulation with intense mixing 
action. The Plenty patent, side entry, Propeller 
type mixer for large tanks is fitted with a mechanical 
seal which can be adjusted or renewed without 
draining the tank. 


EN. 


XERS 





Consult— 


LENT 


& SON Ltd. 





NEWBURY - - BERKS., 


Telephone: NEWBURY 2363 (5 lines) 
Telegrams: PLENTY, NEWBURY, TELEX 
Telex: 84110 
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Scntinef industrial locomotives : | 
POWERED BY ~ ROLLS RONCE | | 


for OPTIMUM WORKING EFFICIENCY 
















Theseare the locomotives that keep 

on going with low maintenance 
costs for the highest performance. 
Exceptional accessibility, complete 
all-round vision, _ bi-directional 
working and simple controls are 
features which guarantee the un- ; 
surpassed efficiency of the com- 
petitively priced Sentinel Rolls- 
Royce locomotives. 


The Rolls-Royce 6-cylinder diesel engine 
coupled to a torque converter develops E 
233 b.h.p. (gross) at 1,800 r.p.m. { 








| 


2, | Send for this informative brochure containing all the essential facts and figures 


SENTINEL (SHREWSBURY) LIMITED, SENTINEL WORKS. SHREWSBURY 
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| EVERYTHING IN SHEET METAL WORK 


GENERAL ENGINEERING 
tte 


Gonsult 


V. W D 
LTD. 
ge O 


FOR FABRICATION and 
GENERAL ENGINEERING 


General Sheet Metal Work, Metal Pressing 
and Stamping, Duct Work and Ventilating 
Plants, Tanks Cylinders Turning Milling etc. 
PLATING, Chrome, Nickel, Cadmium etc. 
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a ee “ont | 
Vv. W. COo., LTD. 


Radspray Works, High Street, Stratford, London, E.15 Tel: MARylqnd 676! (6 lines) 
Also at: EASTERN INDUSTRIAL ESTATE, HARLOW, ESSEX Tel: 2472! 
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Resolved by the 
E902 


SWEEP OSCILLATOR 


casters oa 


4 

The Sweep Law G=70F° baffled the Electronics Industry until the 
GOODMANS Model E 502 Sweep Oscillator produced the answer. That 
was but a starting point, for today GOODMANS have made available 
further models with sweep constants to linear, log and other complex laws. 
The Model E 502 is but one instrument in the comprehensive range of 
Electronic Control and Measuring Equipment now in production at 
GOODMANS VIBRATION EQUIPMENT DIVISION. 


Whatever your vibration problem, whether fatigue, torsional or 
flexure testing or structural investigation, consult the Vibration 
Specialists first. 


























4 > Telephone: WEMbley 1200 (8 lines) 
s, 


| GOODMANS INDUSTRIES LIMITED | 
Pexeley et.” ©. O. 1 ; Axiom Works, Wembley, Middlesex, England. | 
| Please send me a copy of your Vibration Equipment Catalogue. | 
| | 
| NAME 
| 
| 
For full details of the com- | ADDRESS I 
= plete range of Goodmans | : 
f Vibration Equipment. post | 
this coupon. | 
; | SCODMANS INDUSTRIES LIMITED, AXIOM WORKS: WEMBLEY ‘ MIDDX - ENGLAND L GDé6l 7 


Cables: Goodaxiom, Wembley, England. 


tei esi i ened sala 
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Many owners of steam-powered 
cranes have become interested in 
diesel conversion for two major 
reasons: (a) the increasing cost of 
using solid fuel, and (b) implement- 
ation of the Clean Air Act 1956. 
Thomas Smith & Sons (Rodley) Ltd. 
have now produced a DIESEL 
DRIVEN CONVERSION UNIT 
suitable for Smith Steam Cranes 
up to 7 tons capacity, and adaptable 
for fitting to the many types of steam 
cranes now in existence. This Unit 
is, in effect, a Diesel Power Pack 
which is a_ self-contained unit 
replacing the boiler and other 
fittings at the rear of the crane. 


w 
= 
= 
= 





gine TO FIT! 


cacy TO 0 amomucne in FUEL CONSUAS 
EC : 


i 
The entire unit is designed to keep conversion work on the site 
to a minimum. To those interested in this method of diesel 
conversion, our Sales Department will be pleased to give more 
precise details—when inquiring for this equipment please state 
the serial number of the crane. 


THOMAS SMITH & SONS(RODLEY)LTD-RODLEY-LEEDS 
Telephone : Pudsey 2844. Wires : Smith Rodley Telex. (Telex No. 55105) 
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No. 5 blast furnace at Margam 


for The Steel Company of Wales 


designed and erected by 
Ashmore, Benson, Pease & Company Limited 
and manufactured in their 
South Works at Stockton 
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ASHMORE, BENSON, PEASE & C 


STOCKTON-ON- TEES "AND LONDON 
MEMBER OF THE 
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with two MI20 Diesel Electric 


MOBILE CRANES | 


The Morris 6 ton mobile cranes illustrated, are erecting the columns 
and the main beams which will support the aluminium sheet roof of a 
16 million gallon concrete lined reservoir now being constructed at 
: i etanees Sree Weeton, Lancs., for the Fylde Water Board. Each crane has a 35ft. 
is Sig utes 5 ceca an eee jib made up of two 15ft. sections and one Sft. centre section. 
[+] - ante sam | See The cranes lend themselves admirably to a somewhat unusual situation 
ci SS a involving partial dismantling, so that they can be passed through an 
a : 8ft. wide culvert leading to the floor of the reservoir basin where they 
are seen operating. 
Although, in this instance, the cranes are shown fitted with strut jibs, 
the Morris range of mobiles embraces cranes with cantilever jibs, truck 
and lorry mounted types up to 6 tons capacity in addition to similar ' 
alternative range for loads up to 3 tons. 


























OF RESERVOIR 











HERBERT. MORRIS LTD P.O. Box 7 LOUGHBOROUGH ENGLAND 


TELEPHONE: LOUGHBOROUGH 3123 
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" ' of engines 
for all 
requirements 
} 
| Mercedes-Benz Diesel engines have the same characteristics which distinguish all 
Daimler-Benz products: high performance, economy, sturdy construction and long life. 
The wide range of Diesels produced by Daimler-Benz consists of 34 engines ranging 
from 20 to over thousand PS. There is a Mercedes-Benz Diesel engine for almost 
every power requirement in industry and commerce: be it for fork-lift trucks, cranes 
or excavators, generators for emergency or main power supply, compressors, 
pumps, or to supply highly mobile power to drive all sorts of machinery and tools. 
Types and F; ns © 
Performance a 5 & Fi 
Data 2 3 EF £ 
| Type oe a 3 
35- 55 750 — 1200 8 
54— 90 750 — 1200 9 
72= 1 750 — 1200 0 
17— 35 | 1500-3000 315/16 8 
47— 77 | 1500-2400 43/4 5 
55— 94 | 1500-2600 43/4 a 
80- 124 | 1200-1800 51/2 0 
97 - 1200 — 1800 51/2 0 
851 9- 1000 — 2000 P 51/ 8 
861 é.. 1000 — 2000 51/; 8 
852 18 — 1000 — 2000 7 51/2 9 
862 18 — 1000 — 2000 x) 
} 853 27 - 1000 — 2000 


863 
854 
864 
846 A 
846 B 
846 Ab | 
846 Ad W 
846 Bb 
836 B 
836 Bb 7 
VERY 836 Db W 


j 820 B 
W = water cooling - L=air cooling 820 Bb 


Li= horizontal - S = vertical 
V = vee type - with exhaust- 
turbo-supercharging - W = with 
P Aal-1UL-} 65 dU Ld oLobn-10] of Teel at-Tae] fate m-Tale| 
boost intercooling - with 635 Ab 

1 al Tolal-Vallet-] IU] oX-Taolat-Tae flare 835 Bb 
Vv V = with mechanical 839 Ab 
SI") olde sT-Tael late M-Valo im oLolol-Valiare-Taexelo) fale 839 Bb W 


S5i8BWY 


27 - 1000 — 2000 
36-— 80 1000 — 2000 
36-— 80 1000 — 2000 
114-— 250 750 — 1500 
114-— 250 750 — 1500 
148-— 320 750 — 1500 
148— 320 750 — 1500 
148— 320 750 — 1500 
240-— 375 1000 — 1500 
320-— 525 1000 — 1500 
370-— 650 1000 — 1500 
460— 750 1000 — 1500 
640 — 1100 1000 — 1500 
770 — 1350 1000 — 1500 
165— 440 1000 — 2000 
215— 550 1000 — 2000 
840 — 1450 1000 — 1500 
1015 — 1780 1000 — 1500 
1120 — 2000 1000 — 1500 
1350 — 2400 1000 — 1500 
3000 1720 


820 Db W 
837 A 
837 Aa 


SStEStESttEtsetSeeeeetsttstserEr-FEr- Fr FSSESZSS = FJ Cooling 


MERCEDES-BENZ DIESE L&. 
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Your 
speed 

reduction 
problem 

reduced to 





with 
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"AMPULCO ~y 14 AF T- CIR 


SPEED REDUCTION “DRIVES 




















"SHAFT-KING” is available in three sizes for} to 12 H.P. 
in two ratios 13:1 and 20:1. In its smallest size, the 
overall width is no more than 9%” and the overall 
height 112”. 

This is truly a remarkable Speed Reduction 
Drive, ‘ready-made’ to fit directly on to the shafts of 


WILLIAM KENYON 


DUKINFIELD: CHESHIRE - Telephone: 
“18 A RECISBTEREDO 


““AMPULCO SHAFT-KING"’ 


your machines by means of an exclusive keyed tapered 
bushing, adaptable for various sizes of shafts. 
“SHAFT-KING” can then be connected by short centre 
V-Belt drive from the input shaft to any make or type 


of motor. 


& SONS LIMITED 


Ashton-under-Lyne 1614/7 & 3673/6 


TRADE MARK 


THE ENGINEER 





$k). 
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HIGGS 


MANAGING DIRECTOR 





DE + 





BIRMINGHAM 6 ENGLAND 
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DRIP-PROOF MOTORS 


TO 





BRITISH STANDARD DIMENSIONS 
CLASS ‘E’ INSULATION 


f 


OTHER MOTORS up to 1000 H.P. and GENERATORS up to 700 kVA 


BELFAST BRISTOL CARDIFF DUBLIN DUNDEE GLASGOW HULL LEEDS’ LIVERPOOL LONDON MANCHESTER NEWCASTLE PETERBOROUGH 

ct 4 SHEFFIELD WOLVERHAMPTON 
yl Enter No. 131 on reply card 
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CONVEYOR: ELEVATOR f 


LOWER BRIDGE WORKS 








SPIRAL CONVEYORS, ACCRINGTON 


BUCKET ELEVATORS, Etc. 


| 
Telephone: No. 2779 j 
Telegrams: ‘* Conveyor,” Accringtos 
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MANUFACTURER’S OFFER OF 54 DRAWER UNIT 
STEEL SHELVING All-steel, stove enamelled dark green 


Our most popular unit, with 54 drawers, 
72” High 34” Wide 12” Deep each 5” wide, 3” high, 113” long, each 


drawer fitted with 1 free divider and 
drawer card. Extra dividers can be ob- 
tained at 6d. each. Cards supplied free. 
Overall size of unit, 42” high, 35” wide, 
11}” deep. 


* Send for SAMPLE DRAWER 
without obligation. 

















Brand new—Manufactured in our own Works. 
Shelves adjustable every inch. 

Heavy gauge shelves will carry 400 Ibs. each. 
Stove enamelled dark green. 

6 shelves per bay—Extra shelves 8/- each. 
Quantity discounts. 

Also available in White at £5 per bay. 

All other sizes available at equally keen prices. 


DELIVERED FREE England, Scotland and Wales 
£3. 15. 0. Ready for Erection 


N. C. BROWN LID. sevcrnc~ 
® & ® LANCS. Tel.: 69018 (6 lines) 






















£1 & 0 delivered free to 
. s ® England, Scotland and Wales 
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Four of the winches 
ready for dispatch 











reece 








For the recently modernised Tower Testing station of Painter Brothers Ltd., 
at Hereford—probably the most up-to-date in the world—a battery 

of six dual-speed Electric Winches was specially designed and supplied by 
London Electric Firm. 





L.E.F. winches were selected because they are precision-built and 
completely reliable under all conditions. They are used for big jobs and 
small by the great names in British industry. 

Take your winch problem to: 





LONDON ELECTRIC FIRM LIMITED 
Brighton Road, South Croydon, Surrey. Telephone : Uplands 4871 





TIB.131 
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for every 
application 





This diagram shows (1) the load-carrying 
members (2), the rubber cushion and (3) the 

ply cover of specially woven wear resisting 
material of a BTR High Test V-Belt. This 
Grommet construction is available in Sections 
B,C, D and E. 


BTR Indu 


BRITISH THERMOPLASTICS 


BIR 





there's a BTR-High Test V-Belt 


A Grommet-constructed BTR 
High Test V-Belt pulls a heavier 
load with a higher safety factor 
and greater gripping power. It 
gives you more horsepower, more 
output for electricity consumed 
and a far longer belt life. The 
spirally wound construction of 
the Grommet ensures that each 
individual cord winding carries an 
equal share of the load. And there’s 
a BTR High Test V-Belt specially 
designed for every application. 


stries Ltd 


& RUBBER MANUFACTURERS 


HERGA HOUSE, 


VINCENT SQUARE, 
LONDON S.W.!I 








15 


STEEL FABRICATIONS 


TO YOUR 
SPECIFICATIONS 
BY eee 


THOS, MARSHALL 
AND SON LTD, 











Hlustrated is a recent example of fabricated mild steel 
casing to naval specifications 


WELLINGTON BRIDGE, LEEDS !2. 
TEL: 32186 (5 LINES) GRAMS: ‘CISTERNS, LEEDS 12.’ 
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WE OFFER 


125 


YEARS OF EXPERIENCE 
IN THE DESIGN AND 
MANUFACTURE OF 

VALVES AND COCKS 





New 150 page catalogue available 


ROBERT HARLOW & SON LIMITED 
HEATON NORRIS, STOCKPORT, CHESHIRE 





| 
poner crouse Telephone: STOckport 3403/4/5 
2/3123 LONDON OFFICE: 10 Norfolk Street, W.C.2 
1 Enter No. 151 on reply card Telephone: COVent Garden 0315/6/7 CW 2538 
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Where there’s dirt there’s brass was an accepted 
truth among our grandfathers, but today it is 
recognised that dirt in any form is the result of 
inefficiency. 

Smoking chimneys mean inefficient combustion. 
Dust emission from process plants may mean waste 
ofa valuable product. Any fouling of the atmosphere 
may damage goodwill of neighbours. 

In almost every case, money spent on prevention of 
atmospheric pollution can be recovered in a com- 
paratively short time. 

The Buell Engineering Co. Inc. of New York has long 
been one of the leading companies in the world in 
this field of activity and in 1959 they established a 
subsidiary in England trading under the name of 
AMBUCO to operate throughout the non-dollar 
area. Both these companies are wholly owned 
subsidiaries of Consolidated Gold Fields of South 
Africa Ltd. 

Buell Engineering recently absorbed the Northern 
Blower Co. of Cleveland, Ohio, who manufacture the 
Norblo fabric dust arrester. This also is now avail- 
able through the Ambuco organisation. 


HIGHLY QUALIFIED TECHNICAL STAFF 


The technical staff of AMBUCO are not only dust 
control specialists, but include highly qualified 
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engineers from those industries which they will 
serve. Thousands of their dust collectors are already 
in use all over the world in industries such as steel, 
chemicals, cement, petroleum, fertilizers, power 
plants, etc. 

Ambuco will handle all forms of dust control equip- 
ment. For the time being their specialised equip- 
ment will be:— 


1. The Ambuco high efficiency cyclone for the collection 
of finest dusts and powders. 


2. The Ambuco low draught loss grit arrester for all 
types of boiler plants. 


3. Ambuco high efficiency automatic fabric dust 
arrester. 


ALL AMBUCO EQUIPMENT HAS THESE OUTSTANDING FEATURES 
* Guaranteed efficiency based on actual operating 
conditions. * Highest possible collection efficiency. 
* Lowest possible power consumption. * Lowest 
possible maintenance costs. * All equipment specially 
designed to process requirements. 

Ambuco engineers and laboratories are at your 
service at all times. Why not consult them on your 
next dust problem? Just ring HYDe Park 2178 or 
write for details to Ambuco Ltd., Standbrook House, 
2-5 Old Bond Street, W.1. 


ERE’S BRASS” 


AMBUCO LTD., STANDBROOK HOUSE 
2-6 OLD BOND STREET, LONDON, W.1 
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RONATION WORKS 





Manufactured under licence from Ferrand & Frantzing. Villeurbanne. British Patent No. 705, 148 


MODERN FACTORIES NEED 


REEL ABOVE ALL ELSE 


The underslung 
crab unit allows 
a highest hook 
position ap- 
proaching close 
to the building 
height. 


The driver’s 
cage, glazed or 
open, is arranged 
to give maximum 
possible visibility 
in all directions. 


TO SAVE SPACE AND GIVE 
INCREASED HEIGHT OF LIFT 


-with reduced bulldig cots / 


Réel is the only modern overhead crane specially created to meet 
modern industrial demands for higher mobility and efficiency. The 
unique Réel design carries the crane to within inches of the roof, giving 
maximum height for lifting. Enclosed girder construction combines 
lightness with great strength, allowing more economical running and 
maintenance. There are capacities to suit all requirements. Handling 
of goods is faster, safer and more economical with Réel—why not 
contact us now for full information. 


TMS  BRATIGH overhead 
VW YY travelling 
: crane 


BRITISH INDUSTRIAL 


ENJGINEERING COMPANY (STAFFS) LIMITED 


HAINGE ROAD -: TIVIDALE + TIPTON + STAFFS + Telephone: TIPTON 1222/3 
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make the ROVAC 


TODAY’S MOST ADVANCED DISC FILTER 
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Outstanding features of design in the ROVAC Disc Filter enable it to meet today’s most 
exacting conditions of service. The equipment is available in sizes up to 9 ft. 6 in. 
diameter, with 1 to 10 discs giving up to 1,100 sq. ft. of filtering area in a single unit. 


© Fully compensating knife mechanism. 


® Special disc surface gives lower moisture in 


filter cakes. 


® No underlayer required. Less rubbing fatigue. 


Longer life for filter mesh. 


® Simple cloth fixing methods cut maintenance 
time and replacements. 


® Other special features in agitation, feed system 
and valve head design. 


Please write for full details of Rovac Disc, Cell and Endflow filters 
which are available in a range of sizes and designs to meet all filtering requirements. 


ROVAC is a registered trade name of International Combustion Products Limited 


NINETEEN WOBURN PLACE, LONDON W.C.1. 


IONAL COMBUSTION PRODUCTS LIMITED 


TELEPHONE: TERMINUS 2833 WORKS: DERBY 


Member of Atomic Power Constructions Limited. One of the British Nuclear Energy Groups 


TGA ROS 
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Clamp Mounting—attached to a post 
or davit. 












Base Mounting—anchored to a cradle 
which may be fixed at any convenient 
location. 


’ The PIKROSE Zero Size 
othe ‘ COMPRESSED-AIR 
REVERSIBLE 
ONE LEVER CONTROL 
1 2 % PATENTED ‘ 
Capstan Winch—can be adjusted to 


either a vertical or horizontal position 
as required. 













= ee Sea 
nah tebe ORE Meo iS oS 


This—the lightest, smallest and simplest of the ‘PIKROSE’ range, gives portable 


power which can be carried by hand—three horsepower for general purpose Write for 

work anywhere at the end of an airline. The versatility of this hoist saves many free descriptive catalogue 

man hours by reducing the labour of lifting and pulling. which containe fil detail 

dd ECIFI ote - ° N Capstan Winch Model and specifications of this and 
ormal rope pull at 80 lbs. p.s.i. apstan Winc ode ‘ 

1650 lbs. with average rope speed of 60 f.p.m. Rope pull 800 Ibs. at 90 f.p.m. many other machines from 

Motor of 3 H.P. Weight — Aluminium casing —65 lbs. the “PIKROSE” range. 

Capacity of drum 330 ft. }” rope. Malleable iron casing—94 lbs. 


AUSTIN HOPKINSON AND COMPANY LIMITED Mining Engineers 
AUDENSHAW, LANCS., ENGLAND PENYGROES, NORTH WALES 


A.H.148a 
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CONTINUOUS 
PROCESS CRANES FOR 
STEELWORKS ETC. 
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(ABOVE) 





Clyde-Booth four point sus- 
pension electric overhead travelling magnet 
crane at Messrs. Colvilles Ltd., Ravenscraig Works. 
(RIGHT) The hook with slip-ring gear for the magnet, 
showing attachment of the four roves. 


(BELOW) The special four barrel crab. 


MANUFACTURERS OF 


OVERHEAD TRAVELLING CRANES 
TRANSPORTER CRANES DOCKSIDE CRANES 
DIESEL RAIL CRANES SHIPS DECK CRANES ETC. 


CLYDE CRANE & BOOTH LTD. 












With the introduction of higher rates 
of acceleraton and braking on traver- 
sing and long travel motions, in order 
to get the maximum output from 
overhead travelling cranes, magnet 
cranes with multiple splayed ropes are 


finding favour. 


This type of suspension effectively 


damps out swinging of the load due 


— 


to acceleration and braking forces. 


Clyde-Booth cranes of three and 
four rope suspension design are pro- 


duced to meet these requirements. 


Our publication ‘‘The Booth Handbook on 
Overhead Cranes”’ is available on request. 


CODER 








Incorporating : 


Joseph Booth & Bros., 


Union Crane Works, RODLEY, Leeds. 


Tel. : Pudsey 3168 (6 lines). Grams : ‘‘ Cranes,” Rodley, Telex. 
Telex 55159, 


Clyde Crane & Engineering Co., 
MOSSEND, Lanarkshire. 


Tel. : Holytown 412 (6 lines). Grams : *‘ Clyde,”” Motherwell, Telex. 
Telex 77443 





<a 
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Designing 


to 
cut production Costs 


MEEHANITE 


cas tings 





The cost of producing a casting depends largely on how 


the casting is designed. By following certain procedures 


determined by sound metallurgical principles and good 


foundry practice, the designer can reduce the cost of 


his castings. He can at the same time increase casting 


performance by obtaining greater casting soundness 


PYateMin-1-X< ColuM igelmelsi-aae 





Specify 


MEEHANITE 


for better iron castings 





A new Bulletin G.4 on Designing 
Meehanite Castings shows how 
design affects casting cost. We shall 
be happy tosenda free copy on request. 


THE INTERNATIONAL MEEHANITE METAL CO. LTD. 


MEERION HOUSE 


4 DOWNSIDE - EPSOM - SURREY 
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PROVED & 
TRUSTED 


In addition to our standard 
ranges, we design and 
manufacture special axles 
and undergear equipment 
for all types of work. No 
load is too heavy, too big, 
or too awkward. 


Send us your enquiry. 
We can take a load off 


your mind ! 





RUBBER BY PRODUCTS 
( Warwickshire ) Ltd. 


86 Holloway Head, Birmingham 1 
Tel: MID 3475 
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For gases such as Town, Natural, Sludge, producer, 
Mansfield, Propane, Butane, and proprietary mixtures— 
Calorgas, Bottogas, and Scottish Rural Gas etc. 

Each burner is fitted with a suitable calibrated gas jet, ensur- 
ing perfect controlled flames that will turn down with no 
flashing back. 

Models for laboratory or industrial use. 

Various type burner heads are available to suit requirements. 
Send for list Nos. 359 and 396. 
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We specialise in the design and construction of :- 
Open Hearth Furnaces 
Soaking Pits of all types 
Continuous Multi-zone Bloom and 
Slab Re-heating Furnaces 


Continuous Bogie type Ingot and 
Slab Heating Furnaces 





Furnaces for Aluminium Melting, 
Coil Annealing and Slab Re-heating 


Forge and Heat Treatment Furnaces 
Stress Relieving Furnaces 

Shipyard Plate and Bar Furnaces 
Modern Lime Burning Kilns 





PRIEST FURNACES LIMITED - LONGLANDS - MIDDLESBROUGH 
also at KELHAM ISLAND WORKS, SHEFFIELD 3. 


F.123 


‘ 
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and BROOKHIRST IGRANIG 
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Throughout the steel industry, at home and abroad, 
Brookhirst Igranic equipment controls process 


operations and the flow of raw materials. At the new plant of 
South Durham Steel and Iron Company Limited, for instance, 


Brookhirst Igranic supplied d.c. motor control gear for soaking pits, the 
slabbing mill, light and heavy shearing lines, and d.c. and a.c. 


electrical charging control gear for the blast furnace. 





There can be no finer tribute than this to the quality and 


reliability built in to Brookhirst Igranic control. 





Sales Headquarters; BEDFORD WORKS - BEDFORD Works a: CHESTER & BEDFORD 
Area Offices: BIRMINGHAM: BRISTOL: 


¥. 


CARDIFF: EAST ANGLIA+ GLASGOW: LEEDS 
LONDON: MANCHESTER: MID-SOUTHERN :‘ NEWCASTLE: NOTTINGHAM °* SHEFFIELD «: BELFAST 
Metal Industries Group 


Makers of Britain’s widest range of electrical contro! and associated equipment B1/30 
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cuff... 


* No larger than the average 
cuff-link 









k—.78”" — 


ACTUAL SIZE 











x New mechanism has mechanical life 
of at least 10 million operations 
The New P 


BURGESS * Three types of solder terminals available 


> Comprehensive range of auxiliary actuators 









a YY 
BUI ESS MICRO stehiietae 


BURGESS PRODUCTS COMPANY LTD, MICRO SWITCH DIVISION, DUKES WAY, TEAM VALLEY, GATESHEAD 11 
Telephone: Low Fell 75322, Telex: 53-229 London Office: 127 Victoria Street, SW1. Telephone: TATe Gallery 0251 Telex: 25601 
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| Pee. _ BROADBENT a for 
ae ae casmmes ||P e* 
ALUMINIUM sd CASTINGS y= 


UP TO 24 CWTS 
: ~ Life... 





From the LARGEST 





BRASS AND BRONZE CASTINGS 
UP TO 7 CWTS. 










HEXAGON, BIHEXAGON, 
SQUARE & BISQUARE FOR 
HAND, POWER & IMPACT. 
ENGLISH, AMERICAN, UNIFIED 
& METRIC SIZES. 3”, %&”, 3", 3", 
§,” 3,” & 1” SQUARE & 448" 
Hexagon drives. Nut sizes .152' 
to 3.150” across flats. 





IRON CASTINGS 
UP TO 12 TONS 
IN GREY IRON, 
CHROME, NICKEL 
AND ALLOY IRONS 





EXCLUSIVE Features- Made from 
Chrome Alloy Steel, Hot forged, 
Dimensional accuracy, Uniformity 
of shape, Maximum strength & life, 
Full nut clearance, Cleanest poss- 
ible internal formation, Small 
outside diameters. 


LVWHLOS GREASE 


RETAINING SEALS 


CASTING FOR MACHINE TOOLS, PUMPS, | of all metal construction and 
PRIME MOVERS, CHEMICAL PLANT aie ein wen, | oe 


| SEEMS NOY She AND GENERAL ENGINEERING. CAPA- | Mercer Nilos grease and oil | fh, 
TOOL UP WITH eBRI Oks CITY FOR FERROUS AND NON FERROUS | ing manufacturers forall types | English and 
Seaver Too! 














SHELL-MOULDED CASTINGS. of bearings. aca 
THOMAS BROADBENT THOMAS MERCER LIMITED 
| Manufactured at AND SONS LIMITED of St. Albans, Hertfordshire. 
| BRITOOL WORKS, BUSHBURY, WOLVERHAMPTON, ENGLAND. CENTRAL IRONWORKS TELEPHONE ST. ALBANS 55313 } 
HUDDERSFIELD Enter No. 253 on reply card 
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... up to 15sq. ins.’ in Mild 
Steel, 6 sq. ins. in Titanium “Vp 

Alloys : up to 5sq. ins. in ar 
“‘Nimonic” 75 and 2 sq. ins. in Jb. 
*“‘Nimonic” 90! Complete uniformity of weld quality and 

accurate tolerances minimise machining and improve yield. 
Reynolds Flash Welding facilities include 
machines of up to 60 tons upset capacity. 


Write for full details. 


’ @ REYNOLDS TUBE CO. LTD. TYSELEY BIRMINGHAM 11 
ep E.13. 
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IN ANY QUANTITIES; IN VARIOUS 
LENGTHS AND WITH A VERY WIDE 
RANGE OF INSIDE DIMENSIONS 
AND WALL THICKNESSES 














GET ON TO 
M&Il FOR 
‘PAXOLIN’ 

TUBES 


‘““PAXOLIN’”’ is the registered trade mark for our synthetic resin bonded 
laminates having paper, fabric, glass, nylon, asbestos or other fillers 
bonded with ethoxyline, melamine, phenolic, silicone or other resins. 


Please write for our booklet “‘Paxolin tubes and cylinders ” 


am =| the electrical insulation people 


THE MICANITE & INSULATORS CoO., LTD., 


BLACKHORSE LANE, WALTHAMSTOW, LONDON, E.17 - Tel: Larkswood 5500 - Telegrams: Mytilite, London, Telex - Telex: 25183 
Enter No. 261 on reply 


DREDGING PLANT Birersion 


Capabilities. 


PATENT CUTTER HOPPER DREDGERS, PATENT DIPPER DREDGER;, 
BUCKET DREDGERS, GOLD & TIN RECOVERY DREDGERS, FLOATING CRANES 































ee se a 
























Hopper Barges 

Screw Steamers, 

Side and Stern 

Paddle Wheel 

Steamers, Tugs, 
etc. 


Peete sees _ a Se - “7 


New Buckets, 
Links, Pins, 
Gearing etc., 
supplied for 
existing 
Dredgers 





6-yard oil-fired Steam Dipper Dredger, built for the Greek Government. Output 255 cubic yards of 
cobbles and boulders per hour dumped to a radius of 90 feet and a clear height of 30 feet. 


FLEMING « FERGUSON L”™ 


Phone : Paisley 4121. SHIPBUILDERS & ENGINEERS, PAISLEY, SCOTLAND. Tel. Add.: “Phenix Paisley.” ; 
London Office: 54-62 REGENT STREET, W.x. Phone Regent 6247 AO ae ie 

Seat at th tata SE LARS i Be AN MEME NA A ERROR RSC NORMA SAD a A i LAN WW A EMC NS AS an IN Se HN si ? i : 

STs ad Vg rg ged Pegg Vg Ve Ped avg MAY Mgr mg gg mA GYR AVRADRAVEAIAIRAYRAYEA © 73 Toe bv 'S7 fost by 12 feet € inchen, ” Loads 60 tom ut 80 fect adit. 
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GAS FIRED ‘ALCORLIN LINE’ FURNACE 





for the continuous drying and cooling 
of Alcorlin coated silicon 
steel strip 


View of — : 
Water Cooling Sectitt, 





Photographs by kind permission of —Messrs. Richard Thomas & Baldwins Ltd., Midland Section 


All enquiries to : — wor 
GIBBONS BROTHERS LTD., Dibdale. Dudley, 
G103 Telephone: Dudley 55141 (P.B.X.) 
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The Portal Roof... 


* NOILD343 


. modern construction for the modern factory.... 


Ever in the forefront of modern development, Lambhill 
show this example of a welded Portal Roof—a twin— 
span construction with spans measuring 70 ft. by 500 ft. 
giving maximum unobstructed headroom. There are no 
members below the rafter line to accumulate dust and 
dirt; the construction permits easy complete insulation. 
Maintenance costs are low. 


NOILD34U3 - NOILLVIINAV4 - NDISAG 


I aha ila 








LAMBHILL 


IRONWORKS LIMITED 


HEAD OFFICE: LAMBHILL, GLASGOW. N.2. 
Telephone: POSSIL 8386/7/8 Telegrams: “ERECTIONS” Glasgow 
ALSO AT: LONDON NEWCASTLE AND SHEFFIELD 





NOI1)34u3 - NOILVIINEV4 - NDISAG 
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Unobstructed movement OVERHEAD | 


with underslung interlocking cranes 


ee | PTR 


Underslung interlocking bridge cranes in the MonoRail System give extreme flexibility 
of movement overhead. One lifting hook can cover an entire factory floor, and loads of up 
to § tons can be moved and set down to order. The special ‘latch bolt’ design of the cranes 
ensures the safe, efficient and simple transit of trolley wheels across connecting inter- 
locks. Further, bridges can be interlocked at every point with spur tracks of MonoRail 
for transferring loads beyond the factory area into store, or to and from despatch bays. 


More advantages of MonoRail. All materials and track especially developed for the job. Rubber- 
tyred crane drive eliminates track wear. Standard track flange width. 





A complete overhead system. Interlocking bridge cranes are only part of the complete 
After a survey of your plant, we produce a MonoRail handling and transfer system which can be tailored for almost every overhead handling \ 
tailor-made plan. This and theestimatearefree. need and any size of floor space. 


IF YOU WANT TO GET A MOVE ON 


Send for the man with the MONORAIL pla 


BRITISH MONORAIL LIMITED . WAKEFIELD ROAD -. BRIGHOUSE - YORKS - TELEPHONE BRIGHOUSE # 
A member of the Herbert Morris Group of Companies To 
Enter No. 281 on reply ° 
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29 
to machining problems connected with the manufacture 
of Heavy Engines, Turbines and Rolling Mills 

New Milling & Boring Machine FBWS 
Hh with extending headstock and quill 
, Automatic tool relief 
4, Milling spindle can be slightly inclined 
on aT" in 4 directions to avoid drag on 
E = f the cutting tools 
if = Especially long extension for 
id) headstock and quill 
a6 Headstock with built on angle 
LL milling head for four tools 
x at 





Dia. of milling spindle |23ins. 
\ | Dia. of boring spindle. 7Zins. 
Dia. of quill 20ins. 

Headstock extension 5ft. 3ins. 
Quill extension 2ft. 3ins. 
Boring spindle feed 4ft. 

: aa a5 : Vertical traverse of headstock 16ft. 6ins. 
- | (more if required) 

Horizontal traverse of column along bed 49ft. 3ins. 
(more if required) 





Bers 
sae 


f 
/ 
6243 


j 


Extending quill 


' 


core Avesee Uncd Kiedom a tg, BURTON, GRIFFITHS & CO., LTD. 
i © Agents United Kingdom & Eire:— 1). Ck ADOWN LANE, KITTS GREEN, BIRMINGHAM 33 
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Difficult shapes are welcome. With years of experience 

in design and manufacture, we can supply the most 

complicated boots and gaiters to close tolerances and in 

exactly the right rubber (natural or synthetic) for 

maximum resistance to oil, chemical attack, ageing and 

extremes of temperature. We will be glad to undertake 

the design of components. 

In addition to Boots and Gaiters, John Bull products 

include Convoluted Hose, Shaped Hoses and Rubber 
Mouldings. 





JOHN BULL RUBBER CO. LTD. (industrial Sales Division) LEICESTER 
TELEPHONE: 36531 











TRADE MARK 
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for a variety 


of fluids 


These couplings are made in a range of materials from aluminium alloy to 
stainless steel, some for withstanding high temperature conditions. They 
; are completely hermetically self-sealing when disconnected but auto- 
matically provide an uninterrupted flow when re-coupled. 





Our engineers, with a background of many years of experience in the design of 
coupling and hoses, are always ready to consider your problems and to make suitable 
recommendations. Leaflets giving details of self-sealing couplings and Lockheed-Avery 
flexible hoses, will be sent on application. 
Lockeed-Avery industrial hoses, types 77 and 99, and their end fittings, are available 
ex stock from any of Edmunds, Walker & Co. Ltd. branches. 


AVERY DIVISION, LOCKHEED PRECISION PRODUCTS LTD | 
SHAW ROAD, SPEKE, LIVERPOOL 24 
Telephone: Hunts Cross 21/21 Telex 62394 Telegrams: Lockheed Liverpool 24 Telex 








es 
! ; = 
ONE OF THE 
AUTOMOTIVE 
PRODUCTS 
GROUP 





REGD. TRADE MARK: LOCKHEED 
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ACCIAIERIA | 
E TUBIFICIO 
DI BRESCIA 


Represented in the U.K. by: 

L.A. POOLE & COMPANY 

Clun House, 17, Surrey Street, Strand, 
London, W.C.2. Telephone : Covent Garden 0021)2 






























Penstocks for high capacity power scheme 
Large size valves and gates for hydraulk 
plants 

Boiler drums, towers and pressure vessel; 
spherical bodies 
Cylindrical structures, fabricated frame; 
and platework, heavy mechanical 
engineering 

Seamless steel cylinders for compressed 
liquefied and dissolved gases 

Steel forgings—raw and machined Castings 
of steel, cast-iron 


Hot rolled structural steels 





Hot rolled seamless carbon and alloy 
steel rings, individual rings up to 13'-0° 
diameters and 4 tons weight, obtained 
out of ingots cast in our own furnaces 
and rolled to any specified shape and 
size 

Earliest deliveries offered against 
British and American steel specifications 


LLOYDS CLASS ! 
APPROVAL 





‘ 
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Nucleonic Thickness Gauge Type BN.119 —TESTS GA LVA N | Sl NG NON -* DEST R UCTIV ELY ; 


Developed in collaboration with British NUCLEONIC BACKSCATTER TECHNIQUE . ; 
Insulated Callender’s Cables Limited”. : 


‘*Manufactured and sold under 
one or more of the U.K. Patent 
Applications 1928/58, 1927/58, 
and 7249/58. Corres- 








Simple - Portable - Rapid - Battery Operated - Inexpensive * Standard range: 0,5 to 3 0z/sq. ft. 2 


The technique employed is a Beta backscatter measurement with fully tran- 


ponding patent sistorised circuit operating a moving coil’ meter. It is essentially a practical 
ao area co low-cost instrument for use by those responsible for the condition of galvanised _, 
Germany, Italy, tanks, pylons and similar steel structures. 


Sweden and 
U.S.A.” 


The BN.119 gives a realistic picture of the condition of galvanised plating ata 
glance, and can be used by unskilled personnel. | 





BURNDEPT LIMITED: ERITH : KENT 
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‘DUNLOP HAS THE ANSWER 








af 





ai 


rubber 
of extreme 
; thermal stability 


Always in the lead in rubber technology, Dunlop have 





3 developed a range of compounds containing Silicones. 
4 These have all the characteristics of natural rubber, plus 
. | the ability to retain them at extremes of temperature 
: f and in severe operating conditions. Their dielectric 


strength, water repellent powers and weather resistance 
j are of ahigh order, and they exhibit many other proper- 

ties of great advantage in many applications. Dunlop 
; | Silicone Rubbers are very adaptable—they can be 
1 moulded, extruded and die-stamped—and are available 
in various grades. Write for full information. 














































— aueeee CO. LTD., G.R.G. DIVISION, CAMBRIDGE STREET, MANCHESTER. TEL: CENTRAL 2131 
Gila 



































| is a refractory lubricant 
designed to function dry even if 
subjected to temperatures up to 1000°F | 
or under highly oxidising conditions. 
No residual coke or ash developed. 








Here’s a product from Dee Oil Company that solves 

one of the more difficult lubrication problems found 

in industry. Its efficiency has been proved on 

many different applications and it can solve your 

high temperature lubrication just as_ effectively. 
Send your enquiries to :— 


DEE OIL COMPANY LIMITED 


Delta Works, Irlam Road, Bootle, Liverpool 20 
Telephone: Bootle 1897 
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Consult us for :— 


OPEN STEEL FLOORING 
TUBULAR HAND RAILING & STANDARDS 
STEEL PLATFORMS & STAIRCASES 

TANK WORK 

PRESSED STEEL GUTTERS 

GENERAL PLATE WORK & FABRICATIONS 


E. HAYWARD & CO. (Fabrications) LTD. 


POUNTNEY STREET - WOLVERHAMPTON 
Telephone No.: Welverhampton 23300 
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KARIBA-—Electrica 


THREE HUNDRED MILES downstream from Victoria Falls, where vast power goes to waste in a magnificent | 





display, the waters of the Zambesi are being harnessed to supply electricity to the whole of 
Northern and Southern Rhodesia. The world’s largest man-made lake, with an area bigger than the 
whole of the county of Kent, will store sufficient water power to generate 8} million MWh of electricity 
annually. When the first stage of the plan is completed in 1962 six 100-MW generators will be in | 
operation. By the early 1970’s it is planned to raise the total generating capacity to 1,500 MW. 


From Kariba this power will be distributed to the growing industries and cities of ' 
the Rhodesias and particularly to the Copper Belt. | 


Much of the major electrical equipment for this great project is being supplied by AEI. 
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Partly assembled stator, 
showing foundations for 
thrust block. 


Merz & McLellan-Electrical and 
Mechanical Consulting Engineers 
to the Federal Power Board. 
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330 kV 7,500 MVA circuit 
I 


breakers at Kariba switching 
station. 


| 
Grand Scale | 


AT THE HEART OF THIS TREMENDOUS SCHEME are the 
six 100-MW AEI generators—the largest hydro- 
electric generators in Africa. Power is distributed at 
330 kV which is the highest voltage to be used in the 
Southern hemisphere. For switching this power at 


i Kariba and at the six sub-stations in Northern and 






One of the six 100-MW 
gencrator rotors being 
lowered into its stator. 


Southern Rhodesia, AEI is to supply 25 oil circuit 






breakers, over 100 isolators and ancillary equipment. 


AEI contracts also include the provision of 50 miles 






of cables, including control cables, co-axial and tele- 






phone cables and lead-covered cables for the under- 






ground power station. 






A section of the 330-kV 
switchyard at Kariba showing 
the equipment to control 

the feeder to Lusaka and 
Kitwe in Northern Rhodesia. 
The dam can be seen below. 



















AEI 211 


Associated Electrical Industries Limited 
33 GROSVENOR PLACE, LONDON, S.W.1 
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overhead travelling cranes 


ee 


For overhead travelling cranes up to 90 ft. span and 
10-ton capacity, cabin-controlled or floor-controlled, 
Acrow-Demag design and quality of workmanship 


cannot be surpassed. 


eee ere eo 


Remember, also, that all Acrow-Demag motors are 


of the tapered-rotor, self-braking type, reducing brake 


EY ERT 


maintenance to a minimum, and you will agree that in 


Acrow-Demag Overhead Travelling Cranes you have 


the best you can buy - and at the right price | 


To test our claim about price, let us submit a comprehensive scheme and quotation 





ACROW (ENGINEERS) LTD., DEMAG DIVISION, South Wharf, London, W.2 | 
Telephone: AMBassador 3456 (20 lines) 
Branches: BIRMINGHAM, BRISTOL, CARDIFF, GLASGOW, LEEDS, LIVERPOOL, MANCHESTER, NEWCASTLE, SAFFRON WALDEN, SOUTHAMPTON & BELFAS! ' 


ogg NLS A RARE ARM Re I ee a ee SSA i RR a As: a 
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jobs its the right machine-at the right price | 


Simple to use and easily handled by ONE man 

Goes through a 2’ 6” doorway * Mixes concrete, 

tarmacadam, mortar and plaster ° Saves time 
| and labour, cuts out costly hand mixing on car 
| park and path surfacing, machine beds and 
| machine shop flooring, plastering, brick laying 

and the many repair jobs always to be done 
| around a factory. 


' 


@ Cushioned rubber or pneu- 
matic tyres fitted 


@ | h.p. petrol engine 
@ H.P. terms available 
@ Side discharge model—£89 
@ End discharge model—£90 


( BACKED BY A FULL AFTER-SALES SERVICE FROM THE CHAIN OF PARKER SERVICE DEPOTS 


FREDERICK 


PARKER 


viabucT works LEICESTER 


PHONES: LEICESTER 62SJ/(IOLINES) 
Winihade) LONDON: STAFFORD HOUSE. NORFOLK STREET, W.C.2 
Depots at London, Cardiff, Sedgley (near Wolverhampton), Leeds and Glasgow 
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TRADE \Stnedlgy MARK 
PAN GRINDING MILLS 









IN STEEL 
BLACK OR 
MACHINED 
TO 24 TONS 


THE INCE FORGE CO. LTD - WIGAN 
PARKS FORGE LTD * PROPRIETORS 


REVOLVING OR STATIONARY PANS 
PERFORATED OR SOLID BOTTOMS 
OVER OR UNDER DRIVEN 
Smedley Brothers. I 
Belper. Derbyshire. 
Telephone: Belper 12 














Enter No. 372 on reply card Enter No. 373 on reply card 














ROSE’S EXPANSION PIECES 


PRESSED STEEL BELLOWS TYPE | 
IN MILD AND STAINLESS STEEL 








io” 


Enquiries cea 


Send for Booklet 

also AIR RECEIVERS, CHIMNEYS, TANKS, PIPE WORK, PRES- 

SURE CYLINDERS, AND FABRICATED STEEL PLATEWORK 

BRITISH APPLIANCES MFG. CO., LTD. 
DOLLY LANE, LEEDS, 9 


Telephone. 30725 Telegrams: STRUCTURAL LEEDS 9 
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For magnified 


output... 


use mechanical 
tubing... 


A great deal of time, labour 
and materials are saved when 
mechanical tubing is used, partic- 
ularly when manufacturing rollers 
and ring-shaped machined parts. 
We carry large stocks of tubing in many sizes 
and lengths with either large or small diameters. 
They are available in various finishes and are 
obtainable suitable for machining. 
Write for further details so that we may send you 
a booklet listing the varied types and sizes of 
tubes we stock. 


IMMEDIATE DELIVERY IN MOST CASES. 


Markland Scowcrogt 


LIMITED 


BROMLEY CROSS, Nr. BOLTON 


Telephone: EAGLEY 600 


Enter No. 375 on reply card 
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‘Bison’ ‘ 


VIBRATORY CONVEYORS & 


DODooaoa D> 


H. BINGHAM & SONS LTD. DONCASTER) 


MECHANICAL HANDLING ENGINEERS, FABRICATORS & FOUNDERS Tel: 6525: 





Low Capital Expense 


Negligible Maintenance 


Dust Tight 





Handles Hot or Abrasive Materials 


a 


ayer 





GLOLP LLLP POLO, 


No Transferred Vibration 


ane dts 


Variable rate of Conveying 


CREENS 
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LEEDS II 


Ei 












Riveters, Presses for 
Flanging, Bending 
and Straightening, 


Lead Pipe Extrusion, 
Baling Steel Scrap, 











© ELLAND ROAD, 


CE & CS 


(Leeds) Lt. ‘ceptone: LEEDS 75305 


t 
Vs 
a 









HYDRAULIC HINGED RIVETER | 


1’.6” to 3-0” Gap. 20 to 30 toms power, 
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PERFECT HEATING 


. .. belching smoke stacks should not be with 
us today. Many managements have eliminated 
smoke stacks as part of an antiquated heating 
system — gone is the anguish and high cost 
of boiler house installation, the interference 
with production, the delay. Modern industria- 
lists think Modern, and use Dravo. For the 
oil or gas-fired Dravo heater meets today’s 
essential requirements of easy, low-cost instal- 
lation, extreme simplicity of maintenance and 
economical running. When you consider the 
advantages listed, you will see why industry 
all over the country is turning to Dravo — the 
up-to-date solution to the problem of space- 
heating. 


WITHOUT THIS........ 


+++ + FH HH 





Needs no boiler house. 
Extremely low running costs. 
Over 80% combustion efficiency. 
Quick heat build-up. 


Capital cost drastically cheaper than 
traditional heating methods. 


Choice of vertical, horizontal or inverted 
mounting. 


Free-standing, self-contained. 
Swift, trouble-free installation. 
Minimum maintenance. 


Eliminates the need to install initially exces- 
sive boiler plant against the possibility of 
future expansion. 


Send me by return post full technical information ‘umeea * 


case histories. 





the Dravo Counterflo’ Heater and a set of typical users’ | 


| NAME 
| ADDRESS | ry) 
ase atta y i | 
| Please ee ae company letterheading and post to POWELL DUFFRYN HOUSE, 
ELL DUFFRYN MODULAIR LIMITED BERKELEY STREET, 
POWELL DUFFRYN HOUSE, BERKELEY STREET, LONDON,“.W.I TELEPHONE:3HY De PaRK 7010 | 


| (Dravo is manufactured by Coventry Radiator and Presswork Co. Ltd.) 15.G | 


“LONDON, W.I 
















powell ¥ duffryn modulair Utd 


2 RIT 
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One of twelve electrically 
driven Sulzer Boiler Feed 
Pumps, each with a capacity 
of 650,000 Ibs per hour, ata 
pressure of |,242 Ibs p.s.i. and 
a temperature of 260°F. 





Complete range of Boiler Feed 
Pumps for Nuclear and orthodox 
Thermal plants including 
advance class units. 


SULZER BROS. (LONDON) LTD., 


Telephone Museum 7890 Incorporating Hathorn Davey & Co. Ltd. 


31 Bedford Square, London, W.C.1. 
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The automatic temperature control of H.P.H.W. non-storage 
calorifiers can be safely left to the Sarco “* Type 57 ” diversion 
valve. 

This 3-ported valve ensures a constant circulation and 
fully balanced conditions in service. This feature is welcome 
even in a single heat exchanger: it is of even greater conse- 
quence where two or more exchangers are being run in series. 
3-ported operation also guarantees no temperature creep. 
Above all, the “‘ Type 57 ” ensures correct control with no 
attention and negligible maintenance. 

It has been specifically designed to meet the particular 
problems of heating engineers. 


SARCO TYPE 57 VALVE. 
FIG. 3 STRAINER 








Please post ... details and drawings of the Sarco ‘Type 57’ H.P.H.W. diversion valve. 


EG 760 


Automatic Control of 
Non-storage Calorifiers 
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The “‘ Type 57” valve, like the 
rest of the Sarco range, is entirely 
self-acting, with ample hydraulic 
power for its purpose. Its famous 
Sarco packless glands gives wel- 
come freedom from leaks and 
maintenance troubles. 

The 4-poppet valve mechanism 
(which can be lifted out complete 
for inspection) is fully balanced, 
and is not affected by changes of 
pressure and velocity. Flashing 
and waterhammer troubles do not 
arise, and the valve gives dead 
shut-off in the extreme position, 
preventing temperature creep. 

Limits 350 p.s.i., 450° F., six 
sizes. 


SPIRAX-SARCO LTD. CHELTENHAM PHONES173 GRAMS SPIRAX TELEX CHELTENHAM LONDON: 41 CURZON STREET, W.1 GROSVENOR 1671 
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He turns base metal into gold! 


No alchemist this, but a skilled scrapman in a Ward 
scrapyard. With his highly specialised experience, 
he can quickly prepare large masses of scrap for 
reduction to furnace sizes. Not only steel and iron, 
but all non-ferrous metals are handled too, both 
under strict metallurgical control. At scrapyards all 


over the country, equipped with the most modern 


plant, Wards handle thousands of tons of metals a 
day, and they are proud to be the leaders in this 
important industry. 

Helping to feed the furnaces with carefully graded 
scrap is only one activity of the Ward Group of 
Companies whose products and services cover 


almost every: branch of industry. 


41 





THOS. W. WARD LTD 


Serving Industry Around The World 





Head Office: ALBION WORKS, SHEFFIELD. London Office: BRETTENHAM HOUSE, STRAND, W.C.2. 
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This illustration, of part of the 
assembly department at our 
Daventry works, shows a variety 
of large bearings. The one shown 

partly in section in blue (full size) 

is 254 ins. bore, 404 ins. outside 

diameter, 22} ins. wide. We have 
supplied this bearing for the past 
21 years for the back-up rolls > | 
of a wide strip mill. 











THE demand for large Ting apered foller bearings has been growing steadily 
for over 30 years. To help to m& pf it was decided six years ago to build a 
new factory at Daventry for the it large bearings only, and this factory was 
very quickly in full operation. 






s dema 
fanufacture 











Some Timken bearings excegff/ feet in diameter, others weigh a8 ‘much as 43 tons. 





orthampton, Division of The Timken Roller "Beaviag 


British Timken, Duston, [) 
manufactured in England, Australia, Brazil, Canada, “™ — | 


Company. Timken bearj 


France and U.S.A. 
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REGISTERED TRADE-MARK 


tapered roller bearings ™, 


en 


tp. 
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MEN WHO MAKE STEEL use 
“BROOMWADE” Air Compressors & Pneumatic Tools 


Photograph by courtesy of United Steel Companies Ltd. 


Steel and yet more steel is the insatiable 
demand of industry. 


In Britain's Steelworks and in Steelworks 
throughout the world, compressed air is being 
increasingly used. Modern compressed air 
equipment is a safe source of power. Safety 


One of a number of ‘‘BROOMWADE” Type 
TS2X Air Compressors, delivering 1,000 c.f.m. 
each, installed at Appleby-Frodingham works. 


and Reliability are essential factors in the 
production of steel and the increasing demand 
for ‘ BROOMWADE" Pneumatic Equipment 
is indicative of its Efficiency and Reliability. 
In the well-known Appleby-Frodingham steel- 


works, ‘‘BROOMWADE”" Air Compressors 
are playing an important part. 


“BROOMWADE 


AIR COMPRESSORS & PNEUMATIC TOOLS > YOUR BEST INVESTMENT 


BROOM & WADE LIMITED, P.O. BOX NO. 7, HIGH WYCOMBE, BUCKS. TELEPHONE: HIGH WYCOMBE 1630 (10 LINES). TELEX: 83-127 
7 


96 SAS 
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All types of 





mechanical handling plant 


























Strachan 
ana 

| Henshaw 
) Ltd 


| STEELHOIST WORKS) 
ABRRISTOL 2 ENGLAND| 


TELEPHONE BRISTOL 78331! 


. . » screens, trash rakes and cranes for 






hydro-electric intake works... 
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Each one of the objects 


in this photograph is a machine part 





from which is required a 
specialised performance 
combining: 

Rigidity 

Strength 


Low thermal capacity 





Non-combustibility 
Chemical inertia 
Machinability 








we Call them specials 


Each has been machined in our factory 
from flat Marinite sheet (up to 4 ins thick) 
to a drawing provided by the user 


can we turn one out for you? 








fail MARINITE 








25 & 27 North Row, London W.1 





Telephone: GROsvenor 5115. Telex: Incorrupt London 

TA 8699 
card Enter No. 451 on reply card 
G 
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When hold-ups 
cost money... | 
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..e and ordinary lubricants have failed 








\— 


This letter is reproduced by kind per. {| 
mission of Messrs. Samuel E. Holmes 
Limited, Monasterevan, Co. Kildare, i 
Irish Republic. The original may be 
inspected at the head office of 

Rocol Ltd. 














- is the answer ! 
ROCOL MOLYBDENISED LUBRICANTS 


are manufactured by 


ROCOL LIMITED, General Buildings, Aldwych, London, W.C.2. Tel: HOLborn 1985 


Rocol House, Swillington, Leeds. Tel: Garforth 2261 
Enter No. 461 on reply cat? 
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“ 2 ” RRL DEALS TD 
INDUSTRIAL COUNTING 
INSTRUMENTS and 















MEASURING 
MACHINES ie 
Let us solve 
PRECISION = 
| Patented “—— 
| Design measuring 


Problems 


— 


Write or phone 


for our Catalogue or a visit from a 
technical representative to ‘* INSTRUMENT DIVISION °' 


B. & F.CARTER & CO., LTD. 


ALBION WORKS, BOLTON 3, ENGLAND 
Tel: BOLTON 4344 (All lines) 
Grams. _‘‘ BRAIDERS BOLTON °’ 





Enter No. 473 on reply card 











275/300 blows per minute. Average size of 
work 13” bar. Adjustable stroke and guides. 
Rubber cushioned overhead motion. Loose 





COMPLETE PLANT 


Anvil Block. Separate motor stand available. 





A typical — of - 7 work aecom- aa mae for 

plished on this machine (illustrated right). AL = 

For High Speed Precision Forging—the Model MET Ss Waste Recovery 
‘100° POWER HAMMER. INDUSTRY and 
i J. & F, Pool Perforated Metals Effluent Treatment 


are today giving splendid service 
in over 40 great industries. 





—“, 











$ A M U E L J bE L L Y M A N L T D 5 eesnane weeuioonens site - 


| CANNOCK FOUNDRY & ENGINEERING WORKS 


CANNOCK °- STAFFS 
Pool 
TELEPHONE TELEGRAMS: CANNOCK 2188 








= NORRIS BROS. LTD. 


53 VICTORIA STREET, S.W.1 
Tel: Abbey 6132 


er 

eal 

oer 

JB 

ie 

ee 

bd 

7 

s& F POOL LTD es 
DESIGNERS AND SUPPLIERS 





HAYLE, CORNWALL. Hayle 3213 


OF ALL PROCESS PLANT 


crulipe/2 
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ACCESS’ 


Austin Cold-Cathode Electronic Switching System, 
made under licence from the Austin Motor Co. Ltd., 
and Hivac Ltd. 











ACCESS, a static switching sys- 





tem using Cold-Cathode Tubes, 
possesses the advantage of self 


indication. 
MASTER CONTROL CUBICLE 
This control system is suitable for many 


applications including complex machine 


tool and conveyor installations. Write 





for Technical Literature. 


TYPICAL APPLICATION—METALWORKING TRANSFER MACHINE 


THE DONOVAN ELECTRICAL CO. LTD. 


(ELECTRONICS DIVISION) 
SAFUSE WORKS + NORTHCOTE ROAD «: STECHFORD +: BIRMINGHAM 33 
Telephone : STECHFORD 2277 (5 lines) 
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~ 
Press Brake 


TOOLS 





~ PRESS 
BRAKES 


Seam locking on 22SWG sheet 
Spin Dryer bodies 








———— 








= 


For making sharp bends in dead straight lengths — and for forming 
section in all metals, in all thicknesses up to 20 ft. wide — Bronx Press 
Brakes are faster and more versatile than folding machines. They can 
be tooled for seam-locking, punching, shearing and notching, etc. 


Range of sizes from 10 to 10,00 tons pressure. 


Illustration right shows 40-ton Bronx Press Brake (with Horn attach- 
ment) at C & C Products Ltd., Merton Abbey, London, S.W., makers 
of the Drial Major-Spin Dryer. The operation shows seam-locking 
body-front to body-back. 





No matter what make of Press Brake you use, our FREE 
TOOL SERVICE is at your disposal. 


Send for explanatory leaflet. 
Large stocks of Tools are held for immediate despatch. 


Tel: LYE 2307 & 2308 


BRONX ENGINEERING CO. LTD., LYE, WORCS. 
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Ten Tons of Steel! OR A Quarter of Tea AND MOST THINGS IN BETWEEN! 
> a wy 


es 4 picisuss ise oes e cae spree ‘ ¥ gasccecea . ~ meena sail ‘ 
: EL oa ee 2 : 


Crmveyore aseeiiadiiee } 


are carried on:— 


WESTWOOD 





t 
| 


DAWES 


Troughed Belt Conveyors 


Flat Belt Conveyors 





Slat Conveyors 


Scraper Conveyors 





Gravity Roller Conveyors 


These photographs give an idea of the wide range of our products and the 
variety of applications for which they are specially designed. Powered Roller Conveyors 
Left: A heavy duty, powered roller conveyor carrying 2in. thick steel plates. 
Right: A 100ft. long conveyor with twelve separate belts carrying } Ib. packets of tea. 





Elevators, etc. etc. 


WESTWOOD DAWES & CO. LTD., [ 


BOWLING GREEN ROAD -: STOURBRIDGE + WORCS. 
Telephone : Stourbridge 4741 (4 lines) 
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THE 
TAPER 
THREAD 

|} IS THE 


FEATURE 
OF 
CRANE 
MALLEABLE 
IRON PIPE 
FITTINGS 








OUTSTANDING } 

















This Joint Is pressure tight, clean and sound. Above 

all, easy to make. The secret? It is made with the taper 
threads of a Crane Malleable Iron Pipe Fitting, manufacturea 
to British Standard 143. All joints made with Crane 

Malleable Iron Pipe Fittings are easier to make pressure tight, 
besides eliminating the need for hemp packing. 


Individually pressure tested 

All Crane Pipe Fittings are inspected during manufacture and 
individually pressure tested at the Crane factory where they are 
made. That is why they give such long, trouble-free service. 


Full range of types and sizes 

Crane Pipe Fittings, both plain and banded patterns, are 
made in many types and sizes ranging from t-inch to 

6-inch, equal and reducing. Galvanized finish is also available. 
For full details, please write to the address below. 


Crane Ltd., 15-16 Red Lion Court, Fleet St., London, E.C.4. 
Works: Ipswich. Branches: Birmingham, Brentford, 
Bristol, Glasgow, Leeds, London, Manchester. 


E7 
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fastest 


the fastener 


The locked position. The Dzus Fastener 
is instantly unlocked by a quarter turn 
anti-clockwise. 





Steel spring mounting lends great 
strength and guards against loosening, 
however intense the vibration. 


Cam operation ensures smooth 
easy working yet unbreakable grip; 
fastener supplied to suit any thickness. 


SURE...SIMPLE...SAFE... 


@ Dzus are fasteners with a world 
reputation for reliability. They can 
be fitted quite simply in any solid 
or laminated material regardless of 
thickness. 


@ Dzus are quick in action. 
@ Dzus are vibration-proof. 


@ Dzus are the fastest fasteners with 
a variety of uses on Inspection 
Hatches and Panels, Engine Covers, 
Machinery Guards, Fascia Panels, 
Radiator Grilles and in the 
Electronic, Motor Vehicle, Air 
Conditioning, Heating and Ship- 
building Industries. 


DZUS =": 


Write for full details of applications in YOUR industry, to: 


DZUS FASTENER EUROPE LTD. 
Farnham Factory Estate, Guildford Road, Farnham, Surrey. 
Sales Agents in U.K., Thomas P. Headland Ltd., Melon Road, Peckham, London, S.E.15. 


@ Dzus are indispensable for hinged 
or removable parts in need of fre- 
quent inspection or attention. 
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A NEW TRAP BY 
AN OLD MAKER Tr 
.., 6 smal FP 
its efficient, rd 
its low tn price, 


MADE IN THREE SIZES: 
3 in. and 1 in. B.S.P. or A.P.I. 


Self-supporting on the pipe-line. 





4 in., 





~ 30 40 60 Ge Te 62 80 RO tho We 140 tho 160 (70 ie 1e £00 





suitable for use with Unit 
Laundry Calenders, Tumblers, 
Presses, etc. Calorifiers, Heated Cavity 
Tables, Sterilisers and anywhere where 
unit trapping calls for a number of small 
inexpensive steam traps. PRESSURE 
RANGES: 0-100 P.S.I, sat. and 100-200 P.S.I. 


sat. 


Graph opposite shows maximum continuous dis- 
charge at 10 deg. F. below steam temperature of 
Zin. and lin. trap. in. trap approximately 
half the discharge shown. 


For further details ask for list No. 98. 
Al facturers of ‘‘The Lancaster ’’ 
EXHAUST. HEAD, IMPACT STEAM 


SEPARATOR, PUMPING TRAP, and Steam 
Traps for all purposes. 


TONGE UtTv 


PENDLETON: MANCHESTER ENGLAND 
Telephone: Pendleton 1484/5/6 Telegrams: Pistons ,Manchester 


Particularly 
Heaters, 


CONDENSATE. POUNDS PER HOUR. 


oy ae 


PRESSURE P.S.1. GAUGE. 








LANCASTER « 





Enter No. 493 on reply card 





50 


CYLINDER 


ROLLER OPERATED VALVE 


You cannot get a better range 
of control valves, cylinders and 
air line fittings than that made 
by Midland Pneumatic Ltd., be- 
cause no better range is made. 
As their design is based on 
many years of practical experi- 
ence in the application of in- 
dustrial pneumatics, we claim 
the range is as comprehensive 
as any on the market. Why 
not judge for yourself by writ- 
ing for a copy of our latest 
catalogue and asking for a 
representative to call? 





— 


PNEUMATIC LTD 





\ NEW CROSS: WOLVERHAMPTON 











Telephone: 32501/2 
Enter No. 501 on reply card 
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F.S. RATCLIFFE (ROCHDALE) LIMITED, 


CRAWFORD SPRING WORKS, NORMAN ROAD, ROCHDALE 


’Phone: Rochdale 40415. ’Grams: Recoil, Rochdale. Telex: 63178 cwsiss 
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PUNCHES/ 


IAA G 
UNITED KINGDOM DISTRIBUTORS: 
LAUBSCHER BROS. & CO. 
18-21, Charterhouse Sq. 
Re} iole). i em 
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THE ENGINEER 


inall Metals, Bakelite 
and Fibre. 


PRESSED 
NUTS 


in Brass and Steel. 


WASHERS 


in any metal, plain 
and press bevelled. 


ite! 


FORWARD WORK 
GOLDEN HILLOCK fi 
BIRMINGHAM! 


Phone: ViCtoria 4091-2-3 
fe 1264-5 ‘ 
Grams: ‘* Washnuts Birmingham !! 
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This bank was designed to receive billets from the 
hot shear run-out table of the Billet Mill, 


transfer them singly whilst cooling and 


Es T 


By this method the billets are not de- 
formed during handling. It is suitable for billets 
of 4” square by 18’ 0” in length. The length of travel 


being 85’ 0” at a maximum speed of 20’ 0” per minute. 


Photograph by kind permission of the Park Gate Iron & Steel Co Ltd 





For Heavy Engineering — Try Thorntons ! 


Huddersfield 7541 


B Thornton Ltd. Engineers & Contractors, Turnbridge, Huddersfield 
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Beaver pre-loaded ball screws, up to 957 efficient, 
operate at-52 C to over 400°C with no backlash. 





RECIRCULATING BALLS - 


PRECISION GROUND _ 





. ANN 
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Bristol Siddeley Engines Limited produce Beaver* pre-loaded ball 
screws. These ball screws achieve a minimum efficiency of 90% 
and they can operate within a temperature range of —52° C to 
400° C without lubrication, and up to 170° C when lubricated. 


Machined and ground to the highest standards of precision 
engineering Beaver pre-loaded ball screws greatly increase trans- 
mission efficiency. They reduce the power required for actuation 
by as much as 80%, when converting rotary drive into linear 
output or force input into torque output. By eliminating back- 
lash, with pre-loading, they give precise control over very small 
increments of motion and a high response frequency. And when 
compared to conventional screw mechanisms, they provide a 
predictable operating life which is much longer, require much 
less maintenance and give more trouble-free operation. 


Basic design application analysis 

Bristol Siddeley engineers make an exhaustive analysis of each 
specification. And each unit is specially designed for its par- 
ticular application. Beaver ball screws are made automatically 
reversible or with controlled ‘‘no-back,” with multiple or single 


_ PRELOAD ADJUSTING § 


BRISTOL SIDDELEY ENGINES LIMITED 








BRISTOL SIDDELEY 


circuits. Beaver pre-loaded ball screws have been proved as the 
most efficient method of converting rotary into linear thrust in 
over 2,700 engineering applications in many branches of in- 
dustry. They have been designed already with rated operating 
load capacities of 370,000 lb (825,000 lb maximum static load) 
but the maximum potential operating load is, in most cases, 
limited only by the requirement. 





Bristol Siddeley Beaver ball splines have been developed 
to eliminate the disadvantages of conventional splines. The 
designs are very effective in minimising friction, particularly 
when high torsional and bending loads are imposed during 
linear movement. 











* Complete technical and manufacturing co-operation with Beaver Precision 
Products Inc, Detroit. 


For further information please write to: 
J. B, STARKY, SALES MANAGER (BEAVER PRODUCTS DIVISION), BRISTOL 
SIDDELEY ENGINES LIMITED, PO BOX 17, COVENTRY, ENGLAND. 
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Two GOO MW sets 
for Lakeview, Ontario 
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From an original drawing supplied by the Hydro Electric Power Commission of Ontario 


THIS artist’s impression shows the Lakeview Generating 
Station now being built beside Lake Ontario. With its planned 
Capacity of 1,800 MW, it will be one of the world’s largest 
thermal-electric plants. Two 300 MW turbine-generators 
’ have been ordered from AEI and the first will be installed in 
{ 1963. These generating sets, like all AEI equipment, will 
incorporate advanced design based on long experience. 


The AEI turbo-generators for Lakeview will 
have hydrogen-cooled rotors, and the system of 
water cooling of stator windings first developed by 
AEI engineers. The four-cylinder  single-axis 
turbines will operate at steam inlet conditions of 
2,350 psig and 1,000°F, with reheat steam at 
1,000°F. 


| For further details, write to AEI Turbine-Generator 








AHI 


Division, Trafford Park, Manchester 17, or to your local AEI Office 


Turbine-Generator Division 


MANCHESTER 17 & RUGBY, ENGLAND : GLASGOW, SCOTLAND : LARNE, NORTHERN IRELAND 


Associated Electrical Industries Limited 


B/A 003 
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for HENDERSON Lmaoouhe 


in derrick crane design 


@ Unit Construction permits fast erection and dismantling 
@ Easy control 
@ Excellent all-round vision 


\ 


@ Enclosed gears, ball and roller bearings give smooth running 
@ Minimum maintenance outlay 


and lower operating costs 





AZ. 


Henderson Derrick Cranes have been fitted with 
Torque Convertors for infinite speed variation. 
A new Henderson Derrick Crane catalogue 


is available — write for your copy. 












JOHN M HENDERSON & CO LTD 


KINGS WORKS ABERDEEN -~ Tel: CENtral 24262 (3 lines) Grams: Cranes Aberdeen 
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SAFETY-SPEED = SAF WA 


[ ndependent contractors figures prove 
that the SAFWAY Full-purpose unit 
frame 








ee 


can be erected in half the time of 
normal tube and clamp scaffolding 


... increases tradesmen’s productivity due to 
safe and perfect working conditions 





... diminishes wastage by loss 
of tubes and fittings 


... Minimises risk of accident by virtue of 
‘* built-in’ safety features. 


ee ES ene 


OTHER ADVANTAGES . . . one frame per storey height 

. No alteration required to main scaffold . . . the walkway, 
material rack and tradesmen’s platform are independent of 
one another ensuring no interference . . . the material rack is 
always at a convenient height approximately 2’ 2” above 
the working platform ... the Safway Bracket gives a 
working platform in approximately 2’ 2” lifts as required... 
the working face is completely clear of obstructions. 





Note the clear walkway ... 6ft 





headroom . . . wide working gangway .. . 
safety boards and guard rails .. . 

adding up to ideal working conditions 

with consequent increased productivity. 


STERLING SAFWAY 
FULL PURPOSE UNIT FRAME | 


Proprietors: Sterling Foundry Specialties Ltd., Bedford 





LONDON GLASGOW BEDFORD JARROW EDINBURGH BRISTOL BIRMINGHAM | 
Iddesleigh House, 28 Renfield Lane, Sterling Works, Sterling Factory, 23 Rutland Square, 175 White Ladies Road, !7 Berwood Road, I 
Caxton Street, S.W.1. Glasgow, C.2. Bedford. Jarrow, Co. Durham. Edinburgh, 1. Bristol, 8. Sutton Coldfield, 

Tel. ABBey 3017/8 (2 lines). Tel. City 6201/2. Tel. Bedford 5338 (3 lines). Tel. Jarrow 89-7721/2/3. Tel. Fountainbridge 3254/5, Tel. Bristol 39112. Tel. Erdington 6056 

601 Cogent 
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Gwe Centuries of Precious Metals 


1760-1960 





‘‘Over the past 200 years we have 
developed a service in precious metals 
to Industry throughout the World. 


Our skill and experience is at your disposal, 
whether it be for silver solders and 
brazing alloys, electrical contacts and 
contact materials or precious metals 

in any form to meet today’s 

ever increasing requirements. 


Our technical representatives 
are always available to discuss 
your particular requirements.”’ 


PHEPPLELD SMELTING 


COMPANY LIMITED 


HEAD OFFICE AND WORKS: ROYDS MILL STREET, SHEFFIELD, 4. 


ALSO AT LONDON AND BIRMINGHAM. 
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Semter installation at a processing plant 
of the Nestle Co., Ltd. 
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A Semtex installation at the 
Ellesmere Port Refinery of the 
Shell Chemical Company Limited. 


The installation of practical, 

hard-wearing and corrosion resistant floors 
will save you time and money in putting an end 
to constant repairs andin improving your 
annual turnover by uninterrupted production. 
Semtex, specialists in all types of flooring, 

will take over your entire flooring operation, 
designing, transporting and laying materials 
which proof factory floors, storage bays 

and machine beds against corrosive agents 

and mechanical wear. Continued research 

into the special problems confronting 

industry has led Semtex to the fore in the 
manufacture of new materials and in the 
development of the most comprehensive 
flooring service in the business. 

Getin touch with your consultant now—or write 
to the address below for further details. 


MODERN INDUSTRIAL FLOORING 


—Yosesk ot -> ae moe 


A DUNLOP COMPANY 





SEMTEX LTD., SO BLACKFRIARS ROAD, SALFORD 3, MANCHESTER. 


Tel: Deansgate 2128 
crnleolssalu. 
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LONDON 
Tel: Belgravia 3785 


MANCHESTER 
Tel: Blackfriars 385! 


SOUTH WALES 
Tel : SKEWEN 3383-3103 


BIRMINGHAM 
Tel : Erdington 2772 
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| MORE Schieldrop Industrial Oil Burners are used by 


MORE and more leading engineers and 
MORE: .:ics:., S.P.0. Burners have 


\ 
| IN GREAT BRITAIN MORE. than any other make 
Schield Wee 


industrial Burners 


SCHIELDROP & CO. LTD. 


been sold 


OR TWO-TONE EFFECTS. 








» STOTFOLD, BEDS ° Tel 414 (4 lines) BM 
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F.S. Bele 
with side 
chains 


INDUSTRIAL BELT & 
194-196 Finchley Road, London, N.W.3 





SCREEN CO., LTD. 


Telent 


+ FIVE DIFFERENT COLOUR FITTINGS, 
MANY ATTRACTIVE BINDINGS IN SINGLE 









sheets 


Golourbind your 
with 
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Thures size to suit, ‘you! 


NOTE THESE EXCLUSIVE CATALOK FEATURES 


1A fitting made of high impact Polystyrene which is 
tough, durable and resilient. 


2 Prong-shaped Multi-Rings interlocking for strength- 


visibility. 


» w= m= == perfect alignment—easy turnover —no tearing — 100% 


Rapid insertion of leaves in any position—just a 


tarnishing. 


parts to strain, 


simple slide along endcap releases the rings with a 
wide opening. 
4 A fitting which locks — no possibility of sheets falling 
out or becoming mislaid. 
5 No mechanical 


no rusting or 


Available in 4” or I” capacities to hold 
paper sizes 7” x 44”, 8” x 5”, 9” x 6’, 
10” x 8’ and I!” x 84”. Special sizes in 
multiples of 4” (up to a maximum of 
114”) on the binding edge, and in any 
desired width made to order. Also ob- 
tainable in the new A.4 standard size 
to hold paper 112” x 8” in either 
capacity. Gold Blocking, Silk Screening 
and Appliqué embossing as required. 


Quotations and samples forwarded on request to Dept L.I1. 
R. SCULTHORP & CO. LTD Loose Leaf Division, 
Blackfriars House, New Bridge Street, E.C.4 Tel: FLEet Street 5754 (5 lines) 
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PE’S BIGGEST 
eet 
CONVEYOR IDLERS 
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“dvance in materials handling in years. 


%* AND YOUR APPLICATION ? 


Soft Ores? Chemicals? Gravel? Salt? Quenching Coke? 
Flour? Semi-liquids? Cement? Very few materials can 
defeat a Limberoller conveyor. See how Limberollers 
would cut your materials handling by writing for 


informative 8-page booklet... 


%* AND MORE ARE JUST ABOUT TO 


Limberoller idlers are now available with modifications 
for rope conveyor systems. If you use rope conveyors 
the new LIMBEROPE publication should be at your elbow. 


Please ask for a copy. 


More and more * industries 
are taking a liking to 


JOY LIMBEROLLERS 


Europe’s biggest gasworks, Britain’s biggest cement manufacturers, fertilizer factories, 
foundries, mines, gravel pits and quarries . . . All over Europe, Joy Limberollers are taking 
the limelight as the nearest technically perfect idler yet devised. Only 2 self-lubricating bearings; 
flexible steel cable suspension; perfect catenary belt support; non-wearing, non-inflammable 
¢@ Neoprene roller, non-spilling, ‘cushioned ’ ride. 


These and many other advantages pinpoint British-made Joy Limberoller idlers as the biggest 


EXPORT SALES: 7 HARLEY STREET, LONDON, W.I 


JOY> SULLIVAN 





CAPPIELOW 


GREENOCK 


Your local Limberoller distributor:— 


SCOTTISH—Potter & 
Cowan & Co. Ltd., 54 
French Street, Glosgow, 
S.E.2. Bridgeton 7131 
NORTHERN—Hill Porter 
(Newcastle) Led., G Pic 
Yard, Wallsend-on- 
Tyne. Wallsend 64002 
NORTH EASTERN— 
Glover & Wood Ltd., 
Victoria Works, Victoria 
Road, Leeds, 11. 

Leeds 36071 


NORTH WESTERN — 
Atlantic Rubber Co. 
Ltd., Atlantic Street, 
Broadheath, 
Altrincham, Cheshire. 
Altrincham 3727 


MIDLAND— 

Central Manufacturing & 
Trading Co. (Dudley) 
Ltd. Halesowen Road, 
Old Hill, Staffs. 
Cradley Heath 69434 


LTD 


- SCOTLAND 


SOUTH WESTERN— 
M.Q.C. Equipment, 
Braysdown Works, 
Peasedown, St. John, 
Nr. Bath, Somerset. 
Tel : Radstock 2317 


SOUTH EASTERN— 
Southern Industrial 
Rubber Led., 1! High 
Street, South Norwood, 
London, S. bp 

LI Vingstone 5568 
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PILKINGTON BROTHERS LIMITED 


Head Office: St. HELENS, LANCASHIRE (Tel: St. Helens 4001) 

London Office: Selwyn House, Cleveland Row, St. James’s, S.W.1. (Tel: WHItehall 5672-6) 
‘ARMOURPLATE’ is a registered trade mark of Pilkington Brothers Limited 4 
Supplies are available through the usual trade channels 
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Pilkingtons’ 
‘Armourplate’ Glass ft 


For strength with vision i 

¢ 
A bombardment with steel balls (using 
modern apparatus!) is one of the tests m: 
applied to Pilkingtons’ ‘Armourplate’ ca 


Toughened Glass. The allowable working ap 
stress for ‘Armourplate’ is from 6,000 to 
6,500 1b per square inch, but in special su 
circumstances a much higher stress can be ae 
allowed confidently. With its mechanical | . 
and thermal strength coupled with clear 
undistorted vision ‘Armourplate’ is the | r 
ideal material for many industrial and 
engineering applications. ( 
For further information consult 
Pilkingtons’ Technical Sales and Service | 
(frikes Department. 
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get down to it... 


with the vertical channel scarifying wire brush fitted to the Lewin Mechanical 
Orderly. The small overall width of this fine little vehicle makes it ideal for 
those narrow roads and confined areas and with the use of the vertical channel 
brush, which can be independently controlled for clearing gutters and depres- 
sions, a thoroughly cleansed surface is left— the pride of any Authority. 


Sweeping width 5’ 0”. Sweeping speeds 3-10 m.p.h. 150 gallon water tank 
3 cubic yard body. Perkins diesel engine. Full details in the Lewin Brochure 


available upon request from:— LEWIN ROAD SWEEPERS LTD. 


ONE OF THE BROCKHOUSE COMPANIES 





Mechanical Orderly* 


Head Office: Victoria Works, West Bromwich, Staffs. 
*Phone: Wednesbury 0243 
London Office: 25, Hanover Square, W.1 *Phone: Mayfair 8783 
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M.LYNCH 2. SON L™ 


MILL WHARF, CANAL ROAD, STROOD, KENT 
TEL. STROOD 7545-6 GRAMS. LYNCH, STROOD 





MERCHANTS & SUPPLIERS * STOCKHOLDERS OF STRUCTURAL STEEL 
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HAVE YOU SEEN THIS? 


HIS is the Rowen-Arc SA -20 
pe machine—a compact, 
rugged unit built for high speed, 
I high quality gas shielded con- 
sumable electrode welding. It can 
be installed quickly, is easy to 
maintain, is simple to operate and 
can be used for a wide range of 
applications. 
The SA 20 will weld at speeds 
’ well above normal. With its own 


—there is no waste. There is 
little spatter and no slag—with 


de-slagging being unnecessary 


weld runs can be laid over each 
other with impunity. The fabric- 
ations can be painted or plated 
in the welded condition. 

Economy is another big feature. 
CO, or Argon shielding gas is 
used sparingly —all adding up 
to bigger savings and a more 
satisfactory job. 

The welds themselves are 
clean and sound and are made 
with controlled penetration and 
minimum distortion. 





supply of wire, fed automatically 
t 




















Main distributors:—LINCROWELD LTD., 


| 


i 


NEW TO BRITAIN 


Rowen-Arc is the British Trade 
Name for the West-ing-arc 
advanced gas-shielded welding 
process introduced to American 
industry by Westinghouse Elec- 
tric Corporation, and which is 
manufactured by the Rowen-Arc 
Division of Rubery, Owen & Co, 
Ltd. under exclusive licence from 
Westinghouse. 





FREE ‘“LAB-WELD” SERVICE 


The Rowen-Arc laboratory is specially 
equipped to deal with your samples, pro- 
vide you with first hand information on 
your particular application, and to deter- 
mine the welding process which affords 
the best results. Our technicians will 
provide cost/process data obtained under 
practical conditions, Take advantage of 
this free service—it will mean faster 
operation and bigger savings for you. 











Watch Rowen-Arc for further 
developments in welding! write 
for literature and details to: 


ROWEN-ARC 


DIVISION OF RUBERY, GWEN & CO. LTD. 22% 


Se N 
e 
LONGFORD WORKS + BLACKHORSE ROAD, 
LONGFORD, COVENTRY. TEL: BEDWORTH 2179 


A Member of the Owen Organisation 


BANK CHAMBERS, 16SOUTHWARK ST., LONDON, S.E.1. (London & Southern Counties) 
| R. FRAZER & SONSLTD., HEBBURN, CO. DURHAM (North) J, DRUMMOND & SONSLTD., DALRYMPLE ST., GREENOCK (Scotland) 


je 


(RA, 
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“METCALFE’” 


AND 


SUITABLE FOR THE MOST ARDUOUS 


CONTINUOUS OPERATING CONDITIONS 


TWO STAGE AIR COMPRESSOR 








INJECTOR WORKS - 


es 







ROMILEY - NR. MANCHESTER 


FOR FURTHER PARTICULARS AND TECHNICAL INFORMATION CONTACT:- 


: DAVIES & METCALFE LIMITED 


el.: Woodley 2626 (Two lines) 








OUR RANGE OF 
COMPRESSORS GIVE AN AIR 
- DELIVERY BETWEEN 30-134 Cu. Ft. PER 
MINUTE AT OPERATING PRESSURES OF 100-140 Lbs PER Sq. In. 


THE FOLLOWING ARE SOME OF THE 
OUTSTANDING FEATURES OF OUR MACHINES 


@ COMPACT DESIGN OF MINIMUM DIMENSIONS 
@ LIGHT WEIGHT 


@ MOTOR DRIVEN (A.C. OR D.C.) 
OR ALTERNATIVELY MECHANICALLY DRIVEN 


@ PRESSURE LUBRICATION TO ALL WORKING 
PARTS 


@ CONSUMPTION OF OIL NEGLIGIBLE 


@ THE AMOUNT OF VIBRATION IS 
NEGLIGIBLE DUE TO THE FINE 
BALANCING OF WORKING PARTS 


@ THE UNITS ARE AIR COOLED AND 
INCORPORATE A HIGHLY EFFICIENT 
INTERCOOLER 


Grams: Exhaust Romiley 
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eeps Bowaters 


in the news 


HE MEN AT BOWATERS who run their international organ- 
Tass producing paper, board and packaging of all 
kinds have a precise knowledge of all that goes to make their 
top quality products. That is why they chose coal to run the 
powerhouses that begin the process of paper-making at their 
great mills in the United Kingdom. 

They chose coal because coal, mechanically stoked, 
provides the maximum heat at lowest cost. Furthermore, 
modern coal burning equipment is smokeless, and our coal- 
fields can produce—for generations to come—all the coal 
that British industry will need. 

The next time you are working out your fuel problems, 
remember Bowaters. For their pulp and paper mills in Kent 
and Cheshire they chose coal—one of the factors that point 
to a buoyant future at Bowaters. The same decision made 
by you may well begin a success story that could make 
headline news—on Bowaters’ newsprint. 


PROGRESSIVE INDUSTRY 
IS GOING FORWARD ON 


COAL 





WNL 
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POLICY INTO PRACTICE AT 
BOWATERS’ KEMSLEY POWER PLANT 


Mr. L. A. Robey, Deputy Power 
Engineer, comments: 

*‘For many years we have operated our 
old boilers on coal and they have given long 
and satisfactory service. 

The new pulverised fuel boiler which is 
designed for a continuous evaporation of 
450,000 lbs/hr. at a pressure of 1,550 P.s.i.g. 
and a final steam temperature of 925°F. has 
steamed on coal from its commissioning 
date. The test efficiency obtained at full load 
was over 88% and this has been maintained 
consistently over long periods of operation 
with very high availability. The boiler stays 
very clean and with nominal maintenance 
excellent combustion conditions are main- 
tained. The remote control is very flexible 
and meets the changing process demand 
without difficulty. Grit arresters collect the 
dust and discharge it automatically for dis- 
posal with the minimum amount of trouble. 

The quality of fuels received has always 
been consistent and we have never failed to 
maintain the large stock piles which are 
required for the plant. 

Bowaters’ chose coal many years ago for 
their main fuel requirements at Kemsley— 
and still do.” 


Here are the details of the Bowater 
Kemstley boiler installation 


BeOMOPSS. 0 cc cccccccccccces Io water-tube 
Method of firing:........ Chain grate stokers 

and pulverised fuel 
Boller efficiency:.......... 80% old boilers, 


88% new boilers 

Maximum steam rating:. .940,000 Ibs. per hour 
Maximum steam pressure: I,500lbs. persq.inch 
Maximum steam temperature: ........ 9I5°F. 
Annual fuel consumption: . . 320,000 tons of coal 
Kemsley alone) 


Fee eT WATT 
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hq CROFTS 
z HAVE 
BIG IDEAS 


ON GEARS! | 
185° diam. 37° face width 5° CP 


We often find ourselves in this kind of company, 
because we specialise in heavy industrial gearing— 


Spur and Helical—Single and Double—for rolling mill 
equipment, steelworks plant, sugar and cement mill 
drives. 


We do, however, spend much of our time in lesser | 
company, as large-scale manufacturers for all branches 
of industry. 

Our wide STOCK RANGE includes Spur and Mitre 
Gear Drives up to 70 h.p. and Bevel Gears up to 44 h.p. 
In addition, we produce Internal Gears, Racks and 
Pinions, Worms and Wheels, Spiral Bevels and 

Spiral Mitres. 

Customers’ blanks can also be cut, and gears 
manufactured to special order. 

Write for our handy illustrated pocket size catalogue, 
Publication 159, giving full details and tables. 


CROFTS ( ENGINEERS ) LIMITED 





POWER TRANSMISSI ENGINEERS| 
THORNBURY BRADFORD 3 YORKSHIRE Telephone: 65251 (20 lines) 
REGD. TRADE MARK Telegrams: ‘‘Crofters Bradford Telex’ Telex 51186 





BRANCHES AT: Belfast Birmingham Bristol Cardiff Dublin Glasgow Ipswich Leeds Liverpool 
London Manchester Newcastle Northampton Nottingham Sheffield Stoke-on-Trent 
Subsidiary Companies in Canada, South Africa U.S.A. World-wide Representatio" 
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CONFUSION IN EXTERNAL AFFAIRS 


The other day we happened to read in quick succession 
a report of a speech by Lord Rootes extolling the com- 
mercial success of the British Exhibition in New York 
but emphasising the awkward fact that while British 
exports to the U.S.A. increased by 7.4 per cent in June 
and to Canada by 14.4 per cent imports from those 
countries increased by 95.6 per cent and 40 per cent 
respectively; a report of a speech by the Minister of 
Aviation to members of the Press Gallery of the House 
of Commons in which he dealt among other matters with 
the cancellation of work on the rocket “ Blue Streak ” as 
a weapon of war, this country’s contribution to space 
research, and defence matters in general; a press notice 
from the London Chamber of Commerce about meetings 
members of a number of chambers of commerce in this 
country had had with their opposite numbers in Holland 
to discuss the relationship between the six nations in the 
European Economic Community and the seven nations 
which have formed the European Free Trade Area; and 
a note about a satisfactory increase in this country’s gold 
reserves during June. The common factor which links 
all the subjects listed is that all are concerned in some 
way with the external affairs of this country. But how 
puzzling it must be for foreigners to find very much 
co-ordination amongst them! For in the last year of the 
sixth decade of the twentieth century the external affairs 
of this country have been thrown into a state of flux by 
the creation on the continent of Europe of the E.E.C. 

Neither politicians, nor economists, nor industrialists, nor 
engineers can make up their minds whether it would profit 
this country better to join the E.E.C. or to stay out of it. 
Were the Community to be entered—supposing what is 
now no longer certain, that this country’s adherence to it 
would still be welcome —it could be expected that 
Western Europe would be able to develop its own 
deterrent independent of American aid, that it would be 
able to afford a space research programme of the same 
order of magnitude as those of the U.S.A. and Russia, 
and that nuclear research could be pushed along more 
rapidly. A really coherent defence policy could no doubt 
be devised, perhaps within Nato, perhaps to take its place. 
Alternatively, this country might prefer to look outwardly 
towards the rest of the world, become more closely linked 
with the U.S.A., as by depending upon that country to 
supply certain weapons and to act as a market for many 
British goods, to build up still further connection with 
a Commonwealth which is growing in wealth and to join, 
as in E.F.T.A., with other outwardly looking European 
nations in a form of loose economic union. We intend, 
here, to make no pronouncement about what choice we 
think the country ought to make. But we do want to 
Stress that the work of engineers must be influenced by 
any decision which is reached. There can, we think, be 
little doubt that co-operation between engineers in this 
country and engineers on the continent would be 
beneficial in a number of fields, notably, in the present 


context, in research and development in nuclear power, 
space research and the development of rocket missiles 
suited to European requirements, and other forms of 
armament possibly including military aircraft; and that 
once it was entered upon that form of co-operation might 
become much more complete within the E.E.C. than it 
could be with the U.S.A. We are also plagued by a 
doubt whether this country could afford to “ go it alone ” 
effectively in all those fields of engineering endeavour 
simultaneously. But it needs to be noted that the six 
E.E.C. countries seem little interested in co-operating 
with Britain through the mere association of this country 
with, for example, Euratom or the Coal and Steel Com- 
munity, unless it will go the whole hog and join also the 
E.E.C. Possibly it would be to the advantage of 
engineers if Britain were to join the E.E.C.; but remem- 
bering that only about 12 per cent of this country’s trade 
is conducted with E.E.C. countries and only about a 
quarter with Europe as a whole, it may well be doubted 
whether there might not be disadvantages for overseas 
traders. Perhaps the most advantageous thing that can 
be hoped for would be the development of E.F.T.A. into 
effectively a customs union by the equalisation of tariffs, 
thereby facilitating its eventual linkage into a customs 
union with the E.E.C. Such an outcome would closely 
approximate to Britain’s original conception of a free 
trade area surrounding the European Economic Com- 
munity and create a single market larger in population 
than that of the U.S.A. 


SCREWY SCREWTHREADS 


When, after intensive discussions between the United 
Kingdom, United States and Canada, “Unified” threads 
were standardised, it was hoped that, relatively quickly, 
manufacturing firms here would change over to the use 
of the Unified Inch range from the Whitworth and 
other British ranges. It was hoped that the unified 
thread would become the International (ISO) thread pro- 
file to bring a worldwide standard of only two sets of 
threads, one for the inch series and one for metric. But 
these hopes have not been wholly realised. That situation 
has arisen because it is the customer who rules the roost 
for many products and there has emerged no unanimity 
of preference amongst powerful customers. Motor-car 
manufacturers have standardised upon unified threads 
and they expect their suppliers to comply. So have large 
concerns such as the oil companies, Imperial Chemical 
Industries, Ltd., Distillers, Ltd., and others which have 
to obtain plant and equipment from a variety of sources 
and service and maintain that plant and equipment all 
over the world. But a number of important customers 
at home, and some abroad too, still have no clearly de- 
fined policy on unified threads. These include the 
National Coal Board, British Railways, and the Central 
Electricity Generating Board. The position is further 
complicated by the published policy of BEAMA, which 
seeks to wait and see which series (inch or metric) is most 
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significant to the electrical industry. If this attitude could 
be explained by an innate conservatism, combined with 
a too strong appreciation of the complications in main- 
tenance likely to ensue if, for a time, more than one 
variety of thread was accepted and a lack of sympathy 
with manufacturers’ difficulties, manufacturers might be 
tempted eventually to adopt a strong take-it-or-leave-it 
attitude. But, for a special reason, many manufacturers 
have a good deal of sympathy with these customers. For, 
though it is widely admitted that there is little to choose 
between Whitworth and the corresponding unified 
thread, it is also becoming widely appreciated that the 
old British Standard fine thread is decisively preferable 
in certain respects to its nearest unified counterpart. 

The disadvantage to a manufacturing firm of having 
to supply plant to different customers with different 
threads is quite serious. For it is obviously a costly and 
bothersome matter to maintain taps, dies and measuring 
and testing equipment for more than one range of 
standard threads, not to speak of holding stocks of bolts, 
nuts and screws of all the varieties. Sometimes the dis- 
advantage can go a good deal deeper. Since elements 
of engineering design all hang together, a relatively small 
change such as the substitution of one thread for another 
may, in fact, necessitate the making of a number of 
other minor changes amounting in sum to something 
approaching a redesign. Certain limits and fits may be 
involved. Almost invariably they are when a change 
has to be made from British to metric units. But the 
same situation can rule when the lesser change from 
present British threads to unified is made. Thus to 
accord with customers’ preferences firms may find them- 
selves driven to producing in effect three or more sets 
of drawings for otherwise standard equipment finding a 
ready sale in home and export markets. Until the advent 
of the unified thread British manufacturers had to con- 
tend only with two standard threads, British and metric; 
and all customers at home accepted the British threads, 
as did most customers abroad. Now they have to con- 
tend with three, two of which relate to the home market, 
whilst some customers abroad have also developed their 
own preferences. 

What ought to be done about this situation? It is 
hard to say. For the real harm being done could easily 
be exaggerated. It appears to us probable that com- 
paratively few firms are seriously affected, though some 
of them are likely to be large and important. The ob- 
vious, but not easy thing for those firms to do is to meet 
together and to agree to make a joint approach to their 
more important customers, particularly the nationalised 
industries, in the hope of convincing them of the need 
to change their policies. Thereby manufacturers might 
make themselves free to standardise wholly on unified 
threads which are acceptable all over the world. 


DISPLAYING FARM MACHINERY 


Last week there was exhibited at Cambridge what has 
been described as “the largest concentration of farm 
machinery to be seen almost anywhere in the world.” 
It constituted the major part of the Royal Show, an 
event which has been staged annually, by the Royal Agri- 
cultural Society of England, since 1839. The show por- 
trays just about every aspect of British agricultural prac- 
tice, which means that in this “power farming” age 
machinery predominates. The site occupied last week 
covers 160 acres and about two-thirds of it was taken up 
with the tractors, implements and other equipment which 
are so essential a part of modern farming practice. Thus, 
in many ways, the Royal Show can be looked upon as an 
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engineering exhibition, though such an assessment of it 
in no way belittles the importance of the contributions 
made by the livestock exhibitors, seed and fertiliser 
specialists and others without whose aid the show would 
not be complete. But we have no doubt that the 
Royal Agricultural Society appreciates that the support 
of the machinery exhibitors keeps the show going! The 
Royal Agricultural Society, however, which is among the 
oldest of this country’s learned societies, is confronted 
with many problems about its annual show or “ country 
meeting ” as it was originally called. Like the summer 
meetings of most other learned societies, the Royal Show 
is a social occasion. But, unlike most other summer 
meetings, this one is open to the public. Thinking in 
particular of the machinery section of the show, there 
is thus afforded an excellent opportunity for manufac- 
turers and users to meet and hear each other’s opinions 
of the machines displayed. Such exchanges are by no 
means valueless! Yet the fact remains that the agricultural 
show business is not what it was in the peak years im- 
mediately after the war and the council of the Royal 
Agricultural Society has for some time been considering 
carefully the future prospects and possibilities of its 
annual show. The conclusion so far reached is that this 
event will more effectively fulfil its purpose if a per- 
manent site is secured and it is hoped that such a site may 
be available somewhere in the Midlands by 1963. 
Whether or not a permanent abode will increase the 
usefulness of this important annual event is open to 
conjecture until some experience of it is gained. After a 
tour Jast week of the machinery section and of the area 
set aside for special demonstrations, the feeling is still with 
us that the British agricultural machinery industry might 
profitably think again about staging an occasional ex- 
hibition of its own. It is something that is done quite 
effectively on the Continent. 


NOISE IS A NUISANCE 


Noise is a nuisance. Particularly is it a nuisance to 
engineers. For many engineering products are creators of 
noise; yet somehow or other the amount or intensity of 
the noise produced must be kept within tolerable bounds. 
To some extent this necessity sets limits to what engineers 
can do. Aircraft operators, for example, are not well 
pleased when, to counter complaints of excessive noise 
from people living close to an airport, aircraft have to 
take off not fully loaded. There is naturally — a 
come-back against engine designers. Moreover noise 
can be more than just a nuisance. It can be actively 
damaging physically. That is a point which has been 
appreciated for many years. The men who worked in old 
style boiler shops, where much hammering of rivets and 
plates went on and in which the noise level was very 
high, all tended to become deaf as the years went by; 
and some of them tended to become irascible too. It has 
also become more widely appreciated these many years 
past that brain work and office work generally cannot be 
well conducted under noisy conditions; with the conse- 
quence that modern office buildings are designed to sup- 
press unwanted sounds. In the works, however, there 
is still a tendency to accept that certain operations are 
noisy and to claim that people who work there must just 
put up with the conditions. It is an attitude which is 
becoming less and less easy to justify. One may, indeed, 
still feel doubt about the validity of such evidence as does 
exist to prove that the efficiency of people using handi- 
craft skills is affected by noise; but there is the hard fact 
that under conditions of full employment it is difficult 
to get people to work under objectionable conditions. 
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Furthermore there is now a Noise Abatement Bill before 


Parliament which may strengthen the powers of local — 


authorities to take action against firms permitting 
noisy Operations to annoy neighbours. A welcome 
is therefore likely to be given by many in industry 
to a DS.ILR. publication which lies before us as 
we write. It is a booklet entitled Noise in Factories* 
and after giving some particulars of sound and its effects 
on human beings it goes on to study methods of reducing 
noise levels and how they should be applied. We have 
no intention of reviewing this booklet in detail. But 
certain remarks contained in it caught our attention. For 
example, “It is worth bearing in mind that excessive noise 
from a tool, for its type and size, generally indicates low 
mechanical efficiency.” The reference there is to machine 
tools; one can think of other kinds of machinery to which 
the sentence could only doubtfully be applied. “Unless 
precautions are taken to isolate its housing, an enclosed 
machine may be noiser, because of the large surface area, 
than if it were not enclosed.” How many well-meaning 
people, we wonder, have fallen into that trap? Re- 
peatedly the point is made that one needs to understand 
clearly what one is attempting to do. Amateurish attempts 
to reduce noise levels by what appear at first sight to be 
obvious methods may prove quite ineffective in practice. 
In a reference to the use of felt, cork, and glass wool the 
remark is made “In many cases a large area of material 
has been used with negligible effect because the mounting 
has been too stiff.” And again, “ Coil springs are very 
useful in giving large deflections for isolating low fre- 
quencies, but high frequencies may be transmitted along 
the coils unless there is another resilient material in series 
with the spring.” Once more, “Frequently an otherwise 
satisfactory vibration-isolating installation is made useless 
by rigid pipe and conduit connections, which short-circuit 
the isolators.” The booklet is not only concerned with 
the machines and equipment in a factory but with the 
design of the building, too. We recommend all people 
interested in reducing the noise levels in their factories 
to geta copy. For if it does nothing else it will, we think, 
convince them that, if money is to be well spent on 
attempts to reduce noise, then the advice of people who 
really understand the subject should be sought. 


A CENTURY-AND-A-HALF OF CANS 


It is just on 150 years since the first British patent (No. 
3372) covering the canning of food was granted on August 
25, 1810, to Peter Durand “of Hoxton Square, Middle- 
sex, Merchant.” It relates to “Preserving Animal Food, 


Vegetable Food and other Perishable Articles a long Time. 
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from perishing or becoming useless.” The subject matter 
of the patent applied for by Durand was communicated 
“by a foreigner residing abroad”. This foreigner was, it 
seems certain, Nicolas Appert, of Paris, who proposed the 
preservation of food by the process which we now call 
“canning.” Some years earlier Appert did not, apparently, 
secure a French patent though it is recorded that his ser- 
vices in assisting to feed the armies of Napoleon were 
recognised by the award to him of Fr. 12,000. In the 
British patent he proposes to “inclose the said food or 
articles in bottles or other vessels of glass, pottery, tins or 
other metals or fit materials; and I do close the aperture 
of such containing vessels so as compleately to cutt-off 
and exclude all communication with the external air.” He 
further describes methods of closing, cooking in boiling 
water and subsequently sealing the aperture, which is to 
be left open “until the effect of the heat shall have taken 
place, at which period I close the same.” 

While Appert is regarded as having been the first to 
propose the preservation of food by canning it in air- 
tight receptacles, much work remained to be done before 
the process could be deemed a commercial success. This 
development was carried out by Bryan Donkin, who, in 
association with John Hall and John Gamble, had 
acquired (for the sum of £1000) Durand’s patent. A 
company was formed for carrying out the requisite 
technical and investigational work and thereafter intro- 
ducing the process, the progress made being such that by 
1813 the proprietors felt justified in submitting samples 
of tinned food to the Prince Regent (afterwards King 
George IV) at Kensington Palace. The fact of the 
Prince having tasted and approved the product assisted 
in removing prejudice against the process, so that the 
food canning and bottling industry made rapid headway. 
It is on record that when two of the original tins were 
opened in London after being stored for upwards of a 
century, the contents (roast veal in one can and carrots 
in the other) were found to be in excellent condition. 
The evolution of refinements in can making, designed to 
improve the process and expand the rate of production, 
can be followed from the specifications of successive 
patents, notably those detailing the steps taken in arriving 
at automatic methods of converting a sheet of tinplate 
into cans, a result not reached until the end of the nine- 
teenth century when the lock-and-lap side seam was 
introduced in Germany. The later development of the 
“sanitary” can and of high output can-body making 
machines has had those revolutionary effects on the pre- 
servation and distribution of foods which are manifest to 
any person visiting a modern self-service store; effects 
never dreamed of by the pioneers who took the first steps 
a century and a half ago. 





“THE ROYAL AGRICULTURAL SOCIETY ”’ 


The Engineer —100 Dears Ago Gury 13, 1860) 


“ It is alleged that some of the manufacturers who have assumed an 


attitude of opposition to the Society’s late proceedings are altogether 
averse to competitive trials, and desire to see them abolished. With 
this it is impossible for us to agree. The abolition of trials might 
answer a temporary end, and would undoubtedly throw the trade, for 
a period more or less long, chiefly into the hands of those great firms 
which enjoy an established reputation. But this is an object which 
none but the firms themselves can possibly desire, seeing that its 
attainment would inevitably result in making the merit of agricultural 
manufacturers all but stationary. Nor is this an object which the 
large firms can contend for with any grace or delicacy, seeing that it is 
by virtue of that very competitive system which they are now said to 





be hostile to, that their reputations were made. But no argumentum 
ad hominem is necessary in the matter; the argumentum ad rem will 
amply suffice. We believe official and competitive trials of imple- 
ments, properly conducted, are absolutely essential to the progress of 
the art of implement-making, and therefore to the progress of agri- 
culture itself. We do not mean to say that the Royal Agricultural 
Society’s trials are absolutely essential; but some such trials are, and 
we neither know nor can conceive of any institution possessing better 
opportunities than this for conducting them. The necessity for such 
trials arises from the fact that there are no other means by which the 
farmer can be honestly and intelligently guided in the selection of 
implements . . . Only by combining the knowledge of the farmer 
with that of the engineer can just decisions respecting the merits of 
implements be attained.” 
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Rockets and Space Flight 
up to 1960 


By JOHN E. ALLEN* 


No. I 


Recent rocket research and development is reviewed mainly 
in two categories: first, the advances in rocket motor 
technique, engineering and production ; and, secondly, the 
characteristics and uses of rockets in missiles, space 
exploration vehicles and miscellaneous applications. Some 
attention is also paid to the important engineering develop- 
ments in ground handling and launching gear of rockets 
and space vehicles. As there is now a very wide range of 
possible electrical propulsion systems under consideration for 
space flight, an attempt has been made to classify these in 
relation to their principles of operation, with indications of 
the present state of the art, where this can be judged from 


such details as have been officially released. 


T is interesting to compare the status of 

world rocket engineering in 1960 with that 
of the beginning of the 1950s.1. Large liquid 
rockets, based on “‘ V2” technique, were 
then being developed as boosters for the 
** Navaho ” missile, and work was starting 
on the 1500 mile surface-to-surface ballistic 
missiles (I.R.B.M.). There was a variety of 
constant-thrust solid rockets for boosts and 
sustainers of air-to-air, ground-to-air and 
air-to-ground missiles, all rather small. 
Liquid rockets powered supersonic manned 
research aeroplanes such as the Douglas 
D.558 and the Bell X-1 and provided take- 
off boost for bomber aeroplanes. The 
Martin ‘* Viking” was in use as an upper 
atmosphere probe, and the Martin 
“* Matador ” (a solid-boosted guided winged 
bomb) was being developed. Convair was 
doing studies and pilot experiments for a 
5000 mile ballistic missile, but long-range 
delivery of the high power but heavy nuclear 
warheads was to be entrusted to winged 
guided air-breathing missiles, such as 
** Snark ” and ‘* Navaho.” 

Meanwhile, work must have started in 
Russia on the lightweight hydrogen warhead, 
and the foundations of their large liquid 
rocket ballistic missile programmes must 
have been laid. Significantly, the Inter- 
planetary Commission of the U.S.S.R. 
Academy of Sciences was formed at about 
this time. Rocketry was, in fact, feeling its 
way into the missile arsenal as a propulsion 
system of great potentiality, and already there 
were signs of the tremendous performance 
advances it could bring about. Theoretical 
estimates of earth satellite launching vehicles 
and lunar probes were advanced with more 
certainty than in the previous decade. 

By 1959 rocket engineering had grown 
out of all belief—even exceeding the expecta- 
tions of its most optimistic protagonists of 
1950. During the last year, the large liquid- 
propellant ‘‘ Atlas ’’ I.C.B.M. became opera- 
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tional—demonstrating a terminal accuracy 
of 2 miles in 6000 and a reliability of eleven 
successful shots out of twelve. Many 
** Atlas”? squadrons were being equipped 
and new launching sites, for example, at 
Vandenberg in California, were opened. The 
1500 mile “‘ Thor” I.R.B.M., already well 
proven before 1959, began to be issued to 
European countries as part of the N.A.T.O. 
agreements. The second-generation liquid 
rocket 1.C.B.M. “* Titan ’’ had reached the 
tiresome stages of its firing programme, and 
industrial effort on the large solid I.C.B.M. 
** Minuteman ” (70,000 Ib thrust) was begin- 
ning to grow. Significant advances were also 
made in the much smaller mobile ballistic Sky 
Bolt missiles—‘ Polaris” for submarines— 
for aeroplanes—each using sophisticated 
multi-stage solid rockets. The conversion 
of large military ballistic rockets for 
space vehicle boosters has continued, and 
plans were published for more advanced 
versions of ‘“‘ Thor’? and ‘Atlas,’ but 
difficulties in the space programme arose from 
a shortage of spare ex-military boosters. 

It is noteworthy that the true space pro- 
pulsion systems are beginning to take shape. 
Engineering programmes have been laid 
down by N.A.S.A. for a family of eight liquid 
rockets for space vehicles; R. and D. 
programmes are in hand for improving 
techniques in liquid and solid rockets and 
their accessories ; and powerful support is 
now being given to advanced space pro- 
pulsion systems of nuclear and electric types. 
The large momentum in rocket development 
built up during the 1950s has led to a 
healthy rocket industry in the U.S.A., with 
such giants as Aerojet, Rocketdyne, Thiokol 
and the Grand Central Rocket Company. 

Flight speeds of about 5000ft per second 
in 1950 compare with 40,000ft per second in 
1960. This eightfold increase has come 
about from associated developments in pro- 
pulsion, guidance and vehicle design under 
the impetus of space exploration and ballistic 
missiles. 
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THE PRESENT STATE OF WORLD 
ROCKETRY 


U.S.S.R. 


The Soviet Union’s space flight programme 
has continued the pace set with the first 
‘* Sputnik,” i.e. emphasis is on pioneering 
scientific flights, fulfilment of predictions 
with infallible accuracy, virtually no dis- 
closures of vehicle design, although there has 
been some increase in publishing scientific 
results of basic engineering research and of 
space flights. Rather general statements 
have been made during the year on 
possible future objectives such as Mars 
and Venus flights, soft lunar landings 
of instruments and preparation for manned 
spaceflight. Progress in long range military 
rockets lies behind a series of announcements 
of greater range, high accuracy tests, large 
boosters and quantity production arrange- 
ments. Other statements have been made of 
increase in surface-to-air defences, pre- 
sumably with rocket weapons. No disclo- 
sures of new military rocket hardware have 
been made. 


U.S.A. 


In America, the N.A.S.A. continued 
to expand in many ways during 1959, includ- 
ing the taking over of the Army Ballistic 
Missile Agency programme and the setting-up 
of new research centres. Main research areas 
are propulsion, aerodynamics, structures and 
materials, and the agency co-ordinates the 
work of specialist sub-contractor groups 
engaged on the development and manufac- 
ture of component systems and _ vehicles. 
The N.A.S.A. put forward programmes 
during 1959 for many” years ahead, covering 
both space research and practical applications 
of space vehicles. The 1959 budget for 
N.A.S.A. was 523 million dollars,® with 
emphasis on the large clustered ‘‘ Saturn’ 
booster and the “* Mercury” man-in-space 
project. 
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The American industrial expansion for 
spaceflight continues. Examples during 1959 
were the formation of an Astronautics 
Division by All-American Engineering of 
Wilmington, Delaware ; Massachusetts Insti- 
tute of Technology’s new Department of 
Aeronautics and Astronautics, formerly of 
Aeronautics only : and changes in the organ- 
isation of Lockheed, Chrysler and Martin. 


UNITED KINGDOM 


The year 1959 saw the first formulation of 
a U.K. space programme. The British 
National Committee for Space Research 
was established by the Royal Society as the 
body primarily concerned with scientific 
problems and with supervision of the pro- 
gramme ; financial responsibility lies with 
the D.S.I.R. Sir Edward Bullard is Chair- 
man of a Steering Group on Space Research 
to advise the Government on the space 
programme. The U.K. and the U.S.A, 
have signed an agreement 4o co-operate in 
satellite research, permitting the first British 
satellite to be launched by an American 
“Scout”’ solid rocket in the U.S.A., probably 
in 1961; that design and development of equip- 
ment for the satellite would commence within 
six months; and that up to twelve space 
research experiments were planned for a 
four-year programme which would cost 
between £100,000 and £200,000 per annum. 
These experiments would be managed by 
groups in British Universities.* 

The programme covers research into the 
properties of the ionosphere, radio astro- 
nomy, measurement of ultra-violet radiation 
from the sun, infra-red radiation, micro- 
meteorites, and the earth’s magnetic and 
gravitational fields. Probable details of the 
first satellite were given as : 20in maximum 
diameter, payload 1501b, orbit height about 
300 miles. 

The annual report of the Advisory Council 
on Scientific Policy, published on December 8, 
warned that it would be folly for the United 
Kingdom to engage in spaceflight on a 
purely national basis, in view of the great 
cost in money and manpower. ‘“ This 
council has repeatedly emphasised the import- 
ance of adequate expenditure on research and 
development in fields of endeavour which 
are vitally important for the welfare of our 
people, and for the strengthening of our 
economic position as well as for the improve- 
ment of living standards in the less well- 
developed countries, particularly in the 
Commonwealth and in the colonial terri- 
tories. To leave these needs unsatisfied in 
order to shoulder the crippling cost of a 
large programme of space exploration on 
a purely national basis would be, in the 
council’s view, the grossest folly.” 

Nevertheless, the Council considered that 
British scientists could, and should, contri- 
bute to space research, but as part of a 
co-operative international programme. The 
U.K./U.S.A. agreement on satellites was wel- 
comed, and the report declared that the 
winning of scientific prestige does not 
depend on the size or spectacular nature of 
the project. Lunar, planetary, or other 
probes were considered too costly. The 
£100,000 to £200,000 expenditure on the 
British satellite programme was considered 
to be “* not out of line ” with other researches 
of comparable importance. 

It should be emphasised that the report 
was an annual one and the above cautious 
approach may not necessarily apply in future 
years. 

The keen interest in space projects among 
some sectors of British aircraft and elec- 
tronic industries was shown by the Common- 
wealth Spaceflight Symposium, held in 


London at the end of August, and at the 
International Astronautical Congress which 
immediately followed. A number of space 
vehicle projects was suggested at the Com- 
monwealth Symposium by members of the 
aircraft industry. 


COMMONWEALTH AND FOREIGN COUNTRIES 


In September last, Dr. D. F. Martyn, chair- 
man of the Australian National Committee 
on Space Research, said that a specific pro- 
gramme for Australian space research was 
being put forward to the Federal Govern- 
ment. Optical and electronic instrumenta- 
tion, rather than rocket vehicles, were the 
main concern of the Committee. 

Early in the year it was announced that 
Canada had made arrangements with the 
U.S.A. for co-operative space research. It is 
intended that a 200lb Canadian satellite 
will be launched into a polar orbit at 700 
miles, using an American: ‘* Thor-Delta ” 
booster. Purposes include radar studies of 
the ionosphere and measurements of radio 
noise from outer space. The satellite, 
spherical in shape, is to be equipped with 
solar batteries, and should be capable of 
conducting the experiments for a year. 
Launching is scheduled for the end of 1961. 

Various N.A.T.O. countries are engaging 
in the co-operative production of missiles, 
mainly American—such as the ‘“*‘ Hawk” 
surface-to-air defensive missile—and they 
will exchange component parts with each 
other to permit the construction of com- 
plete vehicles. The science and technical 
committee of a N.A.T.O. parliamentarians’ 
conference, held in Washington in November, 
put forward a proposal for N.A.T.O. co- 
operation in space research. 

The French programme is in many ways 
similar to the British.° The missile test 
centre at Colomb Bechar in the Sahara 
continues to be expanded, and was the site of 
several launchings of the ‘* Veronique” 
and “‘ Monica” upper atmosphere rockets 
in 1959. Sodium cloud tests were made in 
March and during 1960 this work is being 
continued and expanded in scope. Prepa- 
rations are said to be in hand for a solid 
propellant I.R.B.M. which may be related 
to exploratory studies made by the National 
Office of Aeronautical Studies and Research 
for a high altitude research rocket and for 
the eventual launching of satellites. The 
French are active in optical and radio track- 
ing of satellites, with about a score of 
stations and a central computing and cor- 
relating group at Meudon. 

Italy contemplates expanding the Sardinia 
range for missile uses. The West Germans 
are reported to be considering the establish- 
ment of a test range. Sweden, it was 
announced early in the year, has built 
missile test facilities on the Baltic, using 
British equipment, and has embarked on 
design studies for a satellite vehicle. 

Japan has announced her intention of 
building a test range on Niijima Island in 
the Izu group. The Japanese Rocket Society 
held a Symposium on Rockets and Astro- 
nautics in Tokyo last year, and it was later 
reported that Japan was considering the 
formulation of a five-year space programme. 

China is believed to be planning satellite 
experiments with Russian launching vehicles. 


ROCKET PROPULSION 


Trends in rocket motor development 
relate to the following objectives : 

Increase in thrust. 

Reduction in system weight. 

Improvement in specific impulse. 

Improvement in operational readiness. 

Better reliability. 
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The technical problem is complicated by 
the very large number of types of rocket 
that is being actively worked on. For 
development of a given system the objectives 
of research may be clear, but the vehicle 
designer may be faced with an embarrassing 
choice of alternative ways of meeting his 
requirements. Many of the developments 
are relatively new, so that the vital facts of 
service experience are unknown, and have to 
be estimated at the time important design 
decisions are taken. 

A possible classification of types of rocket 
has been used in this section, as follows : 

Chemical Rockets.—Defined by type of 
propellant, viz., solid, liquid, storable liquids, 
and hybrids : these are generally capable of 
high thrust-weight ratio and are applicable 
to missiles and space vehicles for launching 
from planetary surfaces. 

Nuclear Rockets.—Nuclear power can be 
used in two ways. (i) By using reactor heat 
to eject a working fluid—such a system 
having the high acceleration capability of 
the chemical rockets. (ii) By producing 
electrical power from a nuclear source. The 
electrical power is then used with special 
electrical rockets, viz : 

Electric Rockets.—Plasma jet, ion drive, 
and photon rockets: these are all low 
thrust, high weight space propulsion systems 
in the theoretical and experimental stages. 


SOLID CHEMICAL ROCKETS 


There is now a great drive® for improving 
solid chemical rockets, and recent develop- 
ments have widened the scope of this tech- 
nique considerably. A good indication of 
this is given by the 15,000,000 dollars’ 
expenditure for solid rocket research allo- 
cated by the U.S. Advanced Research 
Projects Agency, distributed amongst nearly 
sixty authorities in industry, universities 
and government centres. 1959 showed tangi- 
ble results in the following areas : 

Continued increase in size of solid rockets 
(up to 300,000 1b thrust). 

Increases in specific impulse above 250 lb 
second per pound with 300 as aresearch goal. 

Introduction of new chemical compounds.® 

Solutions to thrust control and steering. 

Significant improvement in quality control 
and reliability. 

New fabrication techniques. 

Cheaper propellants. 

Fig. 1 illustrates the performance trends 
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(1) Metal hydrides, N-F polymers, hydrazine perchlorate. 
63) Metal hydrides, viton, hydrazine perchlorate. 

3) Metal hydrides, viton, ammonium perchlorate. 

4) Nitrasol (with metal hydrides for 1, above 255). 

5) Cban (with metal hydrides for I, above 245). 

6) Polyurethane (with metal hydrides for I, above 245). 
Polysulphide. — 

8) Ammonium nitrate, 


Fig. 1—Solid propellant growth potential 
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Fig. 2—Solid propellant vernier motor supplying 
1000 Ib to 10,000 Ib-sec of total impulse for ‘‘ Polaris ”’ 


of several chemical compounds for solid 
rockets. An interesting recent high perform- 
ance combination is Nitrasol, applied to a 
family of solid propellants developed at 





Fig. 3—Close-up of mixer blades in 350 gallon solid 
propellant mixer of the Grand Central Rocket 
Company 


the Naval Ordnance Test Station and Grand 
Central Rocket Company. The propellant 
binder is made of nitrocellulose and one or 
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more high-energy plasticizers. The propel- 
lant contains ammonium perchlorate and 
aluminium to provide a delivered specific im- 
pulse above 250 lb second per pound. An- 
other important class of propellant is that of 
the polyurethanes—a polymer formed from a 
polyester and a urethane (a diisocyanate). 
These have elastic properties akin to gums 
and rubber and are excellent for the two 
common fabrication methods of casting or 
extruding.® They contain carbon, hydrogen, 
oxygen and nitrogen and offer higher per- 
formance than the older polysulphide group 
not only because of higher heat content but 
particularly because of their lower molecular 
weight exhaust products.1° Efforts have 
been successful in increasing the propulsive 
contribution of some binders and consider- 
able enhancement is afforded by the addition 
of powdered metals such as aluminium, 
magnesium and zirconium. As_ specific 
impulse increases with these additives so 
does the danger of premature reactions, but 
this can be minimised by surface treating 
the metal particles. 

Increases in propellant specific impulse 
have been backed up by techniques of 
reducing case and nozzle weight. High 
tensile steels (300,000 lb per square inch) are 
now available as thin multi-ply helical strips 





Fig. 4—Above-ground view of the largest solid propellant mixer in America, which has a batch 
capacity of 350 gallons 
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wrapped with plastic bonding. Another 
technique uses fibreglass bonded cases.!” 
Lightweight nozzles employ heat-resisting 
phenolic, phenolic-silicone plastics'* and 
‘* Refrasil *” silica glass fibres. It is claimed 
that ablating plastic nozzles offer an accept- 
able solution for coping with increased 
exhaust temperatures. Developments: con- 
tinue, however, with nozzles of such metals 
as tantalum and tantalum-tungsten alloys, 
carbide coatings, cermets and reinforced 
ceramics. ° 

The great advances made in thrust control, 
both for magnitude and direction, have 
advanced the application of the solid rocket 
for accurate long range ballistic missiles. 
Thrust can be cut off in a predictable manner 
by blowing out the head end or quenching 
by liquid injection. Two-level thrusts can 
now be provided in solid rockets by varying 
the charge design throughout its volume.™ 
The exclusively solid rocket ‘“‘ Polaris” 
submarine missile uses a swivelling nozzle 
of molybdenum for vector control and a 
vernier cut-off rocket (Fig. 2). ‘‘ Chuffing,” 
or delayed burning of propellant after shut- 
down, is still somewhat of a problem, having, 
of course, serious consequences on ballistic 
missile velocity accuracy. 

Another interesting advance announced by 
Astrodynef in 1959 is the use of modular 
charges to permit considerable versatility in 
the thrust-time and total impulse character- 
istics of a given size of motor (Fig. 5). Thrust 
depends on the burning surface area and 
chamber pressure. This versatility is of 
particular advantage for experimental test 
sleds for which 1,000,000lb second im- 
pulse boosters are available. The appli- 
cation of this technique could assist flight 
experimental vehicles also. 

Considerable care is needed in the several 
stages of preparation of solid rockets, mix- 
ing, casting and curing.’® Progress has 
been made in more automatic operations 
(Fig. 3), safer handling of larger mixes 
(Fig. 4) and arrangements to pour large 
rockets, cold, in underground launching sites. 
Quality control and inspection systems play 
a vital role in manufacture and several 
companies!® published their techniques!’ 
during 1959. Thiokol claims!® that more 
than 3000 of its solid motors?® have 
fired without malfunction and that its policy 
is to fire 3-5 per cent of its production to 
verify quality control results. Radiographical 


+ Now part of North American Aviation, Inc. 
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inspections and isotope tracer techniques are 
proving invaluable. The operational readi- 
ness and reliability of starting are two key 
advantages of this type of rocket. 


LIQUID CHEMICAL ROCKETS 


Technical progress in liquid rockets has 
been no less vigorous than that of the 
solids. Highlights in recent advances are : 

Very large thrust rockets for space vehicles 
—1-5x 10° Ik-—Rocketdyne. 

Increase of specific impulse—cryogenic 
propellants, e.g. liquid fluorine, liquid hydro- 
en. 

: Improvement in startability—pumps, pyro- 
phorics. 

Increase of réliability—system simplifica 
tion. 

Storable liquid systems. 

As solid rockets have entered the long- 
range ballistic missile field the liquid engines 
are at present taking the major share of 
space vehicle propulsion. This trend is 
underlined by the family of eight engines 
now on contract for the N.A.S.A. space 
programme : 

6000 lb thrust storable liquid fuel motor 
with pressurised tanks by the Jet Propulsion 
Laboratory (1960). 

15,000 lb thrust liquid hydrogen and oxy- 
gen engine by Pratt and Whitney (1959). 

20,000 lb storable engine with pumped 
propellant system for 1963. 

80,000 lb thrust liquid hydrogen and 
oxygen engine for 1963. 

1,500,000 Ib thrust kerosene liquid oxygen 
by Rocketdyne for 1963. 

34,000 lb thrust engine based on ‘“‘ Van- 
guard” first stage—General Electric. 

190,000 lb thrust kerosene liquid oxygen 
engine developed from Rocketdyne I.R.B.M. 
rockets to be used in clusters for * Saturn ” 
space booster. 


LARGE THRUST ROCKETS 


The largest thrust single-chamber engine 
now in use is the 165,000lb Rocketdyne 
using liquid oxygen and RP-1 kerosene 
propellants. This basic design is probably 
capable of giving up to about 200,000 lb 
with development. This thrust level is 
inadequate for large space missions envisaged 
in the next decade. Such engines can be 
clustered, but there has?° been a drive to 
produce engines in the 1,000,000 lb thrust 
class. The largest thrust liquid rocket design 
published to date is the “ Aerojet 1,” a 
2,000,000 Ib thrust engine, shown in mock- 
up form in Fig. 6. The increase of scale 
from previous engines is indicated by its 
nozzle diameter of nearly 10ft and overall 
length of nearly 25ft. The pumping rate of 
propellant is of the order of 50001b per 
second. Considerable development will be 
needed to introduce engines of this size, 
and interesting scaling problems in heat 
transfer, combustion, metallurgy, corrosion 
and strength will have to be solved. Com- 
bustion instability will be affected by the 
lower natural frequency of the gas and the 
higher energy levels. This rocket is reported 
to be intended for operations in 1965. 

Rocketdyne fired on the ground a 400,000 Ib 
single-chamber”! research and development 
liquid rocket motor (Type E-1) in 1959. 
This is providing invaluable data on turbo 
machinery, combustion and systems opera- 
tions for the large liquid engines. This engine, 
not specifically allocated for any vehicle, is 
an outcome of the theoretical and practical 
studies made for the N.A.S.A. research 
contract for a 1,000,000 1b to 1,500,000 Ib 
engine, 

The Advanced Research Projects Agency 
has sponsored work at Rocketdyne to cluster 





Fig. 6—Full-scale mock-up of an engine capable of 
generating between 1,000,000 Ib and 2,000,000 lb of 
thrust (Aerojet-General) 


eight “‘ Jupiter’’ engines in a 1,500,000 Ib 
booster for the N.A.S.A. “‘ Saturn ”’ space 
vehicle. This unit will appear two to three 
years earlier than the large single-chamber 
engine of the same thrust (Type F-1). 


BETTER PERFORMANCE WITH NEW 
PROPELLANTS 


The quest for “‘ exotic ” liquid propellants 
was brought to a decisive stage in 1959 
with continued firings of fluorine motors and, 
particularly, the announcement of the Pratt 
and Whitney liquid hydrogen engine (Fig. 7). 
A typical review” of a wide range of liquid 
propellants was given to Agard by D. L. 
Armstrong of Aerojet General. This gives 
physical and chemical data and compares 
many fluids on the basis of requirements of 
different applications. Perchloryl fluoride is 
claimed to be the only new liquid compound 
potentially suitable for rocket propulsion 
that has emerged in the last twenty years. 

Fluorine engine progress has been slower 
than might have been judged even four years 
ago, considering that N.A.C.A. demonstrated 
a test engine in 1949. Rocket companies 
engaged on fluorine motor research are 
Bell, Rocketdyne and J.P.L., with active 
programmes such as the 1,070,000 dollars 





TaBLeE I—Typical Liquid Rocket Characteristics 


95 


for Bell to assess feasibility of the liquid 
hydrogen-fluorine rocket. N.A.S.A. Lewis 
Laboratory has a test facility for 26,000 lb 
thrust fluorine engines built at a cost of 
2,500,000 dollars. The results of work per- 
formed during the 1950s indicate that fluorine 
engines are feasible,** with specific impulse 
better than 300. Compared with liquid 
hydrogen they give far better volume specific 
impulse (see Fig. 10). The corrosive nature 
of liquid fluorine has set severe engineering 
tasks in gaskets, seals, pumps and lubricants. 
Knowledge gained in the atomic energy 
programme with gaseous uranium hexa- 
fluoride has helped, but the difficulties appear 
in extreme forms with the liquid fluorine. 
Present solutions are soft aluminium, fluoro- 
carbons and silicon gaskets, and engine 
system redesign to avoid gaskets. Monel 
metal and stainless steel seem most likely 
metals for other parts of the engine. Other 
aspects being tackled are transportation, 
raw material supplies and cost. Single 
shipments of 5000 1b of liquid fluorine can 
now .be taken by road ; ample supplies of 
the ore fluorspar are available in the Western 
world—present costs of about 3 dollars per 
pound might reduce to 1 dollar per pound for 
operational quantities. Its high toxicity puts 
fluorine at a disadvantage compared with 
liquid hydrogen and oxygen and has no 
doubt hindered the introduction of fluorine 
rockets for missiles. However, this may not 
be such a serious objection for spaceflight 
applications where the performance benefits 
can be very high. N.A.S.A. has stated that 
a fluorine rocket system could orbit a 
20,000 lb manned satellite for half the booster 
weight of conventional (lox-kerosene ) 
boosters. On a round trip to the moon the 
fluorine/hydrogen rocket could increase pay- 
load take-off weight ratio by a factor of 8. 

Attractive though this appears it must be 
set against the relative cost of about 1 dollar 
per pound for fluorine (at best) compared 
with 10 cents per pound for liquid oxygen. 

In November, Rocketdyne reported the 
development of a liquid hydrogen-liquid 
fluorine engine called “‘ Nomad.” Another 
version is capable of using hydrazine- 
fluorine. 

Perhaps the most significant event in 
rocket engineering in 1959 was the Pratt and 
Whitney Aircraft XLR 115 liquid hydrogen- 
lox engine. This engine has a thrust of 
15,000 lb and has run for several minutes on 
the test stand under conditions representa- 
tive of space environment. The introduction 
of liquid hydrogen, giving over 30 per cent 
better performance than lox-kerosene, 
promises to give a very great advance 
towards the much-needed better fuels for 
spaceflight. Behind this announcement lies 
a vast amount of engineering accomplish- 
ment, not only in the engine itself but also 
in the manufacture, storage and transport 
of this interesting fluid.** 25> As this develop- 
ment has been so rapid it is appropriate to 
discuss the properties of liquid hydrogen, 





























Propulsion performance of 
Liquid Density, | Boiling point, | Viscosity, | Combined propellants 
Ib/cu. ft eg. c.p. wit! 
Specific impulse, Bulk specific 
| Ib sec./Ib gravity 
Bipropellants : 
Laguid omvaen (Os)... 60. ace aoe 71-1 90 0-19 Kerosene 250 1-02 
Liquid ozone (O;) ... ... «.. «--| 101 161 ? Liquid H, 375 0-23 
Liquid fluorine (F;)... ... ... «.-| 110 85 ? Liquid H,* 370 0:46 
Liquid hydrogen (H,) ... ... «:- , 4:73 20:3 0-014 iP 233 °- 2 
Hydrazine (NjHy) ... ... . -:) 624 386 0-90 Re 300 1.31 
igh test xide (H,O,) ... ... 87 415 1-16 erosene 235 1-28 
oe Bs 275 0:27. | Lox 250 0-86 
.) eee eee ~- _- — _—. <—_ am 
bag tetroxide (N:0,) ane sel 93:2 294 0-44(?) | Hydrazine* 250 1-19 
Typical monopropeliant ......_ ... _ — —_ aa an 
fabomethans co 3" 10-5 374 0-65 _ 220 1-13 
(21 deg. 
Cent.) 








* Hypergolic mixture. Theoretical values at 300 Ib per square inch chamber pressure, sea level frozen compositions. 
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Fig. 7 (above)—The Pratt and Whitney aircraft XLR 115 has operated for 
several minutes at a time, achieving the rated thrust of 15,000 lb, and pro- 
ducing a specific impulse more than 30 per cent greater than current kerosene- 


fuelled rocket engines 


Fig. 8 (Right)—The engine built by Rolls-Royce contrasts with the present 
rather than a_ low-loss axial- 


Rocketdyne design in having a_ conical 


discharge nozzle 


and what special engineering techniques 
are needed to deal with them. 

Hydrogen’s low density and viscosity 
introduce pumping, gasket and valve prob- 
lems far worse than those of, e.g. liquid 
nitrogen. The liquid cannot be used for 
lubrication, and the low latent and sensible 
heats per unit volume complicate the 
removal of compression and friction heat.*¢ 
The very low temperature imposes restric- 
tions in suitable materials, e.g., many types 
of steel will crack on contact. In spite of 
these unusual problems, Pratt and Whitney 
have very effectively solved the pumping 
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problem on the XLR-115 engine by pre- 
heating the hydrogen through the double- 
walled combustion chamber (Fig. 9). Severe 
metallurgical problems are introduced by 
the extreme temperature differences across 
the combustion chamber walls which also 
vary rapidly with time during the starting 
process. These engines are to be used in 
pairs in the “* Centaur ”’ upper stages. 
Aerojet General has produced a liquid 
hydrogen pump capable of feeding 500,000 Ib 
thrust engines. Development of this type of 


pump indicates the prospect of 10,000,000 Ib 
thrust motors. 


Fig. 9—The cycle of this 
liquid hydrogen-liquid oxy- 
gen engine is adiabatic 
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Manufacture, insulation and transport of 
liquid hydrogen is discussed later in the 
section on Ground Support Equipment. 


IMPROVEMENTS TO EXISTING CLASSES 
OF LIQUID ROCKET 


A good example of improvement by 
steady engineering evolution is afforded by 
Rocketdyne experience on its 150,000 1b 
lox-kerosene units originally designed for 
the ‘“‘ Navaho” booster in the late 1940s. 
These engines are now used in “ Atlas” 
(types MA-2 and MA-3), ** Thor’ (MB-3), 
** Jupiter” (S3D) and ‘* Saturn” (H-1), and 
have been used as the basis of the scaled-up 
versions E-1 and F-1 already described. 

Performance gains have been achieved by 
increased chamber pressure, more efficient 
pumping by elimination of cooled nozzle 
skirts, and the use of exhaust gas for pump 
drive and higher pressure pumps.*? Subtle 
adjustments of propellant mixture ratio and 
metal additives are proving helpful also.t 
The higher metal temperatures associated 
with performance improvement have been 
met by metallurgical advances such as 
Inconel-X instead of nickel for thrust chamber 
wall tubes, Rene 41 cobalt alloys, and 





¢ In the quest for exotic propellants some important perform- 
ance gains to be had from less radical changes should not be 
oyeneenee. e.g. the use of kerosene instead of alcohol gave a 
cent i provement in a range of 1500 miles 
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aluminium castings with beryllium additives. 
Molybdenum, although an excellent high- 
temperature metal, catalyses some storable 
fluids and is not favoured. A solution to 
higher temperatures is afforded by aluminium 
and zirconium oxide plasma-sprayed linings. 
Weight reductions have resulted from fibre- 
glass-wrapped thrust chambers,?° and smaller 
pumps and auxiliaries. The Mk. I Rocket- 
dyne pump weighed 300 lb, and pumped 
1300 g.p.m. for 850 h.p. ; this has led to a 
recent type of 50,000 h.p. for 30,000 g.p.m. 
Although only twice the size, its power output 
is greater by sixty times. 

The Rolls-Royce engines for the De 
Havilland ‘‘ Blue Streak’? L.R.B.M. were 
developed under licence from Rocket- 
dyne. No details of its design or performance 
have so far been revealed, but Fig. 8 shows a 
different chamber shape—conical instead of 
bell-mouthed. 

The well-known objection to liquid engines 
is the large number of components whose 
reliability may be costly to ensure. Rocket- 
dyne gave data®® reduction of liquid rocket 
system complexity as follows : 








Year 1955 1959 1960 
Number of components ... 88 33 5 
Number of sub-systems... 8 3 2 














Another indication of efforts to acquire 
large amounts of engineering experience is 
the report of 4000 ground-firing tests 
made by Rocketdyne during 1958, using 
24,000,000 gallons of liquid oxygen. 

Another essential operational quality is 
dependability of starting. A new philosophy 
has now been introduced whereby the slow, 
progressive start used in the “V-2” is 
replaced by a very rapid start to full thrust 
(in about half a second). This may cause 
such problems as severe vibration in the 
vehicle structure during launching. 


STORABLES AND MONOPROPELLANTS 


There has been continued progress in 
small prepacked units for tactical missiles, 
conversion of large ballistic missiles to 
storables, and new developments of very 
high thrust storable fuel engines. 

Thiokol®* has produced the prepacked 
liquid “‘ Guardian I” and ‘* Guardian II” 
which replace the solid motors used in 
** Sparrow III” and ‘* Bullpup.”’ The motors 
are metal cylinders 4ft long by 8in diameter 
and they contain no pumps, shafts or valves. 
The cylinder contains an inner cylindrical 
core which seals in a solid charge propellant- 
pressurising medium. Inhibited red fuming 
nitric acid is the oxidiser, which is in the 
forward part of the annular volume, and 
fuel (an amine base) is in the rear. The 
“ Rokide ” coated combustion chamber is 
welded to the rear of the central cone. After 
filling with liquids (accurately to +4 oz), the 
unit is finally sealed by welding. Starting is 
instantaneous by an electrically initiated 
igniter cartridge. The body is 6066-T4 
(or T6) aluminium alloy throughout, except 
for the copper nozzle and a small portion of 
3in steel bar. Manufacturing operations 
have been well considered in the design and 
the production line is semi-automatic. 

In November it was announced that the 
Martin “Titan” I.C.B.M. (two Aerojet 
engines) may eventually change from lox- 
kerosene to nitrogen tetroxide-hydrazine 
which can be stored for almost indefinite 
periods. Some performance improvement is 
also expected. These propellants are also 
used in the Caltech J.P.L. 6000 Ib storable 
rocket engine®* originally intended for the 
N.A.S.A. “Vega” space vehicle. These 


liquids are hypergolic (i.e. ignite on contact) 
and the design has evolved an uncomplicated 
feed system and integral tanks. 

Thiokol have announced research directed 
to very large storable rockets and that a 
50,000 1b thrust unit was fired in 1959.34 

The status of future storable liquids is not 
unexpectedly surrounded in secrecy, but the 
following fluids have been mentioned as 
having high specific®* impulse, together with 
good storage qualities : 

Chlorine trifluoride, nitrogen tetroxide- 
lithium borohydride, aluminium borohydride- 
bromine pentafluoride. 

Interest in storables for space flight is 
centred on applications near planets, where 
high convective and radiative heat transfer 
may put cryogenics at a disadvantage. An 
interesting, typical research conducted by 
N.A.S.A.%* evaluated hydrazine-nitrogen 
tetroxide and hydrazine-chlorine trifluoride 
for performance and for injector design. 
Triplet injectors gave the best performance, 
and nitrogen tetroxide was superior to the 
chlorine trifluoride and also less sensitive to 
injector design. 

Monopropellants do not feature pro- 
minently for rocket propulsion at the moment, 


although many agencies and companies ° 


maintain interest and continue research. The 
advantage of a single fuel is outweighed by 
lower specific impulse and/or greater explo- 
sion risk than apply to solids or bipropellant 
liquids. Fluids currently in the literature 
are®® 36, 37,38 hydrogen peroxide, ethylene 
oxide, propyl nitrate, nitromethane, diethy- 
leneglycol dinitrate. Monopropellants are 
still of value as auxiliary power generators 
and for small JATO units. 


SOME RECENT RESEARCH TASKS 


It is a long and difficult path from the 
creation of a new engine specification to its 
operational acceptance in a new vehicle, 
and unexpected phenomena may only show 
up at an advanced flight test stage. One 
such example is the effect of rocket jet 
efflux expansion at very high altitude on the 
vehicle aerodynamics and between clustered 
engines.** In a typical ballistic missile up to 
about 50,000ft the jet is sensibly parallel, 
but from 100,000ft upwards the expansion 
is markedly increased, and at 300,000ft the 
flame can reverse around the nozzle lip and 
cause structural failure of the skirt. The 
airflow pattern round a ballistic body base 
and any number of jets is virtually impossible 
to predict, and there has been evidence of a 
considerable amount of supersonic tunnel 
testing with representative hot jets on a 
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series of missiles. The U.S.A.F. Arnold 
Engineering Development Centre at Tulla- 
homa has been involved in this. Clustered 
engine exhausts, when expanded, can trap 
air which then transfers unacceptable amounts 
of heat to the base. The recognition of the 
importance of interference effects between 
rocket exhausts and a missile structure has 
been turned to profitable account in a 
proposal for a plug nozzle.*° A central 
conical “‘ spike’ is mounted beneath the 
missile ._base and a ring of combustion 
chambers surround it. The nozzles do not 
have an expansion “bell” in the conven- 
tional way, but the efflux is induced to 
expand by flowing past the central plug. 
This avoids the previously mentioned 
trouble of trapped dead air in exchange for 
a critical problem of heat transfer to the 
material forming the end of the ‘“‘ spike.” 
Directional control of thrust can be obtained 
by altering the propellant supply to some of 
the motors. Aerodynamic control of thrust 
direction has, of course, been tried before, 
by means of air injection at specific points 
in an exhaust nozzle to induce gross flow 
separation and deflect the main jet. 

Other wind tunnel studies made on rocket 
nozzle behaviour under representative high 
altitude conditions have revealed errors in 
heat transfer data and that convection cool- 
ing of nozzles was less than predicted. 
These effects are believed to explain some 
flight failures of plastic nozzle liners of solid 
rocket motors. 

In recent years a great deal of research 
has been directed to the problem of insta- 
bility of combustion and propellant systems 
of liquid rocket engines. In the course of 
this work, many advanced theoretical tech- 
niques have been evolved to analyse the loop 
dynamics of an engine fuel system and 
combustion. These techniques expedite the 
explanation of complex instabilities and 
more swiftly lead to solutions. A good 
example of this approach was a report 
published by the N.A.S.A. Lewis Research 
Centre in November, 1959.42 This work was 
done in order to develop a control system 
capable of starting the hypergolic combina- 
tion of liquid hydrogen-fluorine and provid- 
ing accurate control of mixture ratio for a 
wide range of thrust. 


COMPARISON OF CHEMICAL ROCKET 
SYSTEMS 


The final choice of rocket for a given 
vehicle is clearly not easy, and often the 
availability of a proved system may decide 
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Fig. 10—Comparison of booster vehicles, Mission : 4000 Ib payload to 26,000ft per second 
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the day. Paper comparisons may be helpful 
or misleading depending on how thoroughly 
they have accounted for significant para- 
meters. Anyone attempting to compare 
liquids with solids on purely performance 
grounds will arouse severe controversy in 
many quarters. However, some important 
differences appear by elementary project 
calculations of three ground launched ballistic 
vehicles for satellite launching. The three 
types of rocket considered are a solid of 
specific impulse 250 lb seconds per pound, a 
liquid hydrogen-oxygen system of 360 lb 
seconds per pound and a hydrazine-fluorine 
rocket with S.I. of 3201b seconds per pound. 
The comparison, shown in Fig. 10, brings out 
clearly the volume disadvantage of liquid hy- 
drogen, bringing with it extra structure weight 
(allowed for), and other‘penalties such as larger 
gantries, transport and assembly cost, &c. (not 
allowed for). Propellant costs have been 
quoted in a Rand Corporation report* as 
solid 0-5 dollar per pound, liquid H,—O, 
at 0-125 dollar per pound and hydrazine- 
fluorine at 1-25 dollars per pound. The 
propellant costs of the liquid hydrogen are 
very low on this basis—£6,350 and £5,750 
for the two- and three-stage rockets respec- 
tively. 

These estimates give a fair comparison of 
weights and sizes ; cost figures are some- 
what misleading for an overall comparison 
as they depend critically on some of the 
assumptions, e.g. the fluorine costs quoted 
are those that would apply once a large 
quantity was in production. 

The foregoing has shown the great versa- 
tility of chemical rockets for large and small 
missiles and space vehicles. The limit has 
clearly not yet been reached in size, or 
further development of existing systems, or 
in the introduction of radically new chemicals. 
Space does not permit an analysis of the 
state of the American rocket industry,* 
but some indication of the scale of opera- 
tions is afforded by the list of missile motors 
now being manufactured by Aerojet General 
and Thiokol. 


AEROJET-GENERAL 


<< ar . Liquid propellant rocket engines 
“Thor-Able”’ .. .. «+. Second stage rocket engine 
“Vanguard” ... .... ... Second stage rocket engine 

“ Regulus IT’’ . Solid propellant booster 


... « Solid rocket propulsion 
“ Bomarc’’... .......... Liquid rocket booster 

** Nike-Hercules ”’ .... High explosive warhead 
“Polars”” ... . Solid rocket propulsion 


“ Aerobee-Hi” ... ... .... Entire vehicle 
“ Tartar ’’ aaa ... Solid rocket engine 
“Hawk” ... ... ... «- Solid rocket engine 
“Sparrow III”’ ... . Solid rocket sustainer 
“ Bullpup ”’ is ... Solid rocket engine 
“ Genie”’ . Solid rocket engine 
THIOKOL 
** Minuteman ”’ “* Bomarc’”’ 
“* Pershing ’’ “* Nike-Hercules ’” 
* Bullpup ”’ “* Falcon ”’ 
“* Sergeant ’’ 


MISCELLANEOUS CHEMICAL ROCKETS 


There have been some interesting applica- 
tions of small rockets for a surprising variety 
of tasks. Aerojet announced the first 
approved standby rocket power for small 
commercial aircraft. This “Junior J.A.T.O.” 
(Type 15 NS-250) is about 2ft long, 6in 
diameter, and can be quickly inserted in the 
rear fairing of the wing engine nacelles. It 
provides 200 h.p. for fifteen seconds. 

Aerojet and Thiokol showed military 
personnel rocket packs designed to lift 
troops over rivers, trees, and rocky- terrain. 
Development of underwater rockets for 
submarine warfare has been undertaken at 
least by Aerojet-General. 

There has been a continued growth of 
small rockets for cable-laying and the use of 
liquid rocket jets for quarrying and rock 
cutting. 

Experiments have been made into the use 
of unmanned rocket vehicles as mail carriers, 
but this does not seem to be a very fruitful 
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Fig. 11—An engine for the “‘ Polaris ’? missile running on a thrust measuring stand 


development. There has been news of 
American work directed to the delivery of 
combat troops into battle over hundreds of 
miles by ballistic missiles. The status of 
this project is not known, but may have 
been sidetracked for the more important 
work on “ Mercury.” 


NUCLEAR ROCKETS 

Here we discuss rockets using a working 
fluid which is heated by passing through a 
nuclear reactor. The principle of this class 
of rocket is well known, as shown schematic- 
ally in Fig. 13. Theoretically, nuclear 
rockets offer the advantage of higher specific 
impulse than chemicals, in the range 750 Ib- 
1500 lb seconds per pound, with sufficiently 
high thrust-weight ratio to permit departure of 
space vehicles from planetary surface gravi- 
tation. With presently envisaged systems 
they are, however, very large. Classical 
theoretical treatments on nuclear rockets 
were*® 47 supplemented in 1959 by a 
growing volume of published data including 
engineering and experimental aspects.** 4% 
50, 61,52 At the Commonwealth Spaceflight 
Symposium, H. O. Wyatt§ presented design 
studies *° for nuclear fission rockets using 
liquid hydrogen or ammonia, with plutonium 
or uranium graphite - moderated thermal 
reactors working at 2500 deg. Cent. Typical 





minimum weight of a ballistic nuclear rocket 
capable of reaching satellite velocity was 
given as 250,000 Ib, with a specific impulse 
of 675lb seconds per pound (hydrogen- 
uranium). Much better performance results 
from higher reactor temperature, particularly 
if the hydrogen can be dissociated signi- 
ficantly. 








Reactor tempera-} 2000 3000 | 4000 | 6000 
ture, deg. Cent. | 

Hydrogen | 
Typical Specific] 700 900 1000 | 1300 


Impulse, secs. 

















The 4000 deg. Cent. envisaged in refer- 
ence 46 poses tremendous materials prob- 
lems, well beyond the capacity of existing 
engineering substances. New _ materials 
being considered for such uses include 
molybdenum carbide ; zirconium carbide ; 
tungsten carbide. 

In the United States, the N.A.S.A. and the 
Atomic Energy Commission have an active 
programme (started before 1957) on nuclear 
rockets for spaceflight. The first ground test 
reactor “‘ Kiwi-A,” has already started oper- 
ating in Nevada.®® Little data has been 
published,®* but this unit, which is very 
large, is intended for the initial exploration 





§ Hawker Siddeley Nuclear Power Company. 


Fig. 12—The ‘‘ Gamma ”’ engine for ‘‘ Black Knight ”’ under test 
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superior to chemical rockets. The electrical 
emission currents needed to produce the 
same thrust levels as chemical rockets would 
be of the order of millions of amperes, 
| hence such systems can only be operated 
continuously at much lower thrusts, provid- 
ing typical accelerations in vehicles of 10-% 
or 10-*g. For these two reasons electric 
rockets are suited only to spaceflight. 
Theoretical work has been increasing in 
volume in 1959; ®* ®° many industrial groups 
have been breadboarding several types of 
systems, and work appears to have started 

on an experimental flight engine.* 
Fig. 14 illustrates the principle of the 
| plasma jet in which electrical energy in an 
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arc is converted into the kinetic energy of a 
pre jet formed of ionised gas, usually air, argon 
wee | eee eee Pac COOLANT or water. Temperatures are commonly 
PUMP 10,000 deg. Cent. An ion rocket requires a 

[7 T source of power, means of ionising a sub- 
| | | stance (propellant), and an _ accelerator. 
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ae |} Heat LWwo possible systems are shown in Fig. 15, 
TURBINE ACCUMULATOR FXO === , : 
EXHAUST PROPELLANT —_— either using a nuclear power source or solar 
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— KEY — energy. In the former a large radiator is 
————_ REGENERATIVE COOLING. ‘ . 
a a iets 2008 Game. required as part of the thermodynamic 


; cycle of the turbine. . 
Fig. 13—Dual thrust nuclear rocket 


Unlike the chemical rocket, in which 
of heat transfer, flow-control and safety large rocket, but recent developments of fia Pm ; id heer geet 
problems, using gaseous hydrogen at a__ beryllium-plastic foam sandwich suggest that gjectric rocket can be designed to have & 
temperature of about 2200 deg. Cent. Later a lighter alternative may be possible. specific impulse within a very wide range 
versions, ‘* Kiwi-B,” ‘‘ Kiwi-C,” will use It is quite clear, in spite of security restric-  , g. 400 to 20,000 Ib seconds per pound This 
liquid hydrogen at about 1000 1b per square tions, that the American nuclear rocket aise from the separation of the processes of 
inch pressure. There are many problems to programme has high priority and presum- power generation and acceleration of the 
be overcome such as controls, valves and ably has assisted the development of liquid working fluid, which are a combined process 

switches to operate with hydrogen at high hydrogen techniques necessary for the 1 





d 7 ‘ in a chemical rocket. In a chemical rocket 
—— an 4 ——. * there are chemical rockets. the propellant weight is large and the engine 
others associated with radiation environ- ELECTRIC ROCKETS weight small, hence the highest specific 
ment at low temperatures. Mass ratios ex- : hee i ari lectri k 

: ; ; : impulse is the criterion. In electric rockets 
pected from this type of rocket are in the Electric rockets derive thrust by the 


order of 0-75 to 0-80 and the reactor should acceleration (by electro-magnetic or electro- — eS ee pr 
develop about 20-30 lb thrust per pound of static means) of ions or ionised plasmas to yj depend on the flight time and on the 
total engine weight.*’ Flight tests of the velocities of the order of 10km per second. specific impulse. Specific impulse improves 
later versions developed from the “‘ Kiwi” The measure of propulsive efficiency, specific 1 











: ; : with exhaust velocity ; this is increased by 
programme may be launched during the late impulse, is raising the accelerating voltage, which 
—— yn — a ese ‘ trey 2 TL Thrust demands higher deadweight. Therefore, as 

eb ear Heston ls: ets wi “ing be used for f Weight of fuel per second plant weight goes up, fuel weight comes down 

ey der sion or ver bl space me siostdtah ait and, hence, for a given mission there is an 
not be known for a considerable time. _ __ Exhaust 'Y 1» seconds per pound, optimum specific impulse. 

has been admitted that a launching site Terrestrial gravity Cc eg, 
used by a nuclear rocket first stage would be SAC Geve TeeveRt Hgu 


unusable for several months and separations i.e. in the region of 1000-10,000 much, triptoa lunar orbit :® 
between sites exceeding half a mile might be 








j necessary." In space there will be other 
technical problems associated with thrust Trip time (days) 10 30 100 
control, manceuvrability, starting, stopping Low | Optimum | High | Low | Optimum | High | Low | Optimum | High 





and (perhaps) returning to earth. For 
manned missions, the shielding weight is ae ; : 0-30 0-48 0-23 | 0-35 0-69 0-2 
important. Dr. Wyatt calculated a shield- ney isi Ries hed slic 

ing weight of 1000 lb load per person for a 


Specific impulse, Ib secs/Ib...) 600 800 1,300 600 1,700 4,000 600 3,000 15,000 



































(Total power plant weight 40 Ib per kilowatt) 





t|t— Different sub-types of electric rockets 


provide different specific impulse ranges, so 
an initial choice of sub-type may be made by 
rr ee considering the flight time desired. On a 


PRESSURE oN : 
va QO MQM GY \ moon flight, for example, crew and cabin 
| SCG. \ COOLANT problems would be likely to increase dis- 
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\ proportionately above trip times of ten days, 
ARC REGION =: ATTACHED and hence the lower specific impulses of 
\ | ] | NOSaE 800-1500 might be selected. Plasma jets are 

suitable for this range of specific impulse. 

a es WV: , _-—-—_——~._. Higher exhaust velocities than these are 

[a a a ee = 


PLASMA JET provided by magnetohydrodynamic accele- 
Yy DALLA, ~-~-~-——- _—- rator types giving 2000 to 15,000 Ib 
BACK ELECTRODE ——" ill LLL 






































a seconds per pound S.I., and still higher values 
| can be had with electrostatic ion rockets 




















FRONT 5 whose S.I. exceeds 10,000 Ib seconds per 


ELECTRODE pound. 
I! =O). j) Rockets generating thrust by heating a 


WEEE | PRESSURE working fluid are more efficient with low 
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molecular weight fluids. Ion rockets waste 
7 power if the exhaust contains lightweight ions 

aa “a or electrons.** In practice, suitable charac- 

Fig. 14—Electric arc argon plasma jet teristics are found with those elements of the 
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highest possible atomic or molecular weight 
which form singly-charged ions. High atomic 
weight alkali metals have the most promise, 
such as Cesium (atmospheric weight 13.29) 
and Rubidium (atmospheric weight 85-5). 
The former will ionise with 100 per cent 
efficiency in surface contact with tungsten 
over the temperature range from 925 deg. 
to 1760 deg. Cent. Great emphasis is 
now being placed on the engineering of these 
ionisation systems, particularly to avoid 
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loads need very large solid rockets with 
thrusts up to say 4,000,000 lb, 200,000 Ib in 
total weight, 60ft long by 8ft diameter. In 
such very large solid rocket boosters there 
are problems of supporting the large mass 
of semi-plastic propellant, which may be 
overcome by a technique of bar reinforce- 
ment analogous to that used in structural 
concrete. Steps have been already taken 
by Thiokol to provide 1,000,000 1b solid 
rocket test stands. The question of recover- 
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deterioration of the ionising surface®® and 
also in the design of accelerating electrodes 
for the ion currents and the dissipation of 
electrons (generated in the ionising process) 
into the wake without recombination. 

Many American companies had 
practical laboratory engines on test in 1959. 
Rocketdyne have tested an ion thrust chamber 
in the laboratory capable of delivering 0-1A 
of cesium ions.*’ Experience is being acquired 
of the novel equipment needed to assess the 
performance of this type of unit. Rocketdyne 
feel that a (space) flight ion engine could be 
made within three years. Electro-Optical 
Systems, Inc., of Pasadena, has been awarded 
a U.S.A.F. contract for an ion rocket engine.* 
Work has already started on a 0-002 Ib 
thrust cesium unit and the eventual target is 
for a thrust of 0-1 lb. Much engineering 
development still remains to be done on the 
power sources and electrical generation® 
systems, whose present large size and weight 
will make the launching of large electrical 
rockets a matter for the big boosters of the 
1970s rather than those of the 1960s. 

Further theoretical work has been pub- 
lished recently on photon rockets.®® Basically, 
this class of rocket offers a theoretical 
promise of unbelievably high specific impulse 
(30x 10® lb seconds per pound), but the 
conversion of significant amounts of matter|| 
to light energy requires immense tempera- 
tures, so that it is hardly possible to visualise a 
suitable rocket chamber. Although experi- 
mental physics directed to this problem is 
under way, it is a little early for engineering 
interest and no dates have yet been quoted 
for a working prototype. 


COMPARISON OF ROCKET SYSTEMS FOR 
SPACE APPLICATIONS 


Arguments for’? and against” 
rockets for spaceflight 
the performance comparison 
as in Fig. 10. Increased 


solid 

continue : 
is broadly 
space pay- 





|| A hand torch in space would generate a velocity as a result 
of momentum of its ae beam. would —_ =~ 
about 10m per secon corresponding to a  fractio 
reduction of mass of 10-"* 


ability intrudes into simple performance 
comparisons and has been answered by 
proposals for manned air-breathing first 
steps. Electrical rockets do not appear 
very suitable for most earth-moon flights, 
but they do seem attractive for Mars flights, 
for example, and it is possible to make 
comparisons for longer duration voyages 
between several systems. Kraemer and 
Harson of Rocketdyne presented such a 
comparison to the A.S.M.E. in March, 
1959.72 Six alternative systems were con- 
sidered to establish an instrumented vehicle 
in a Martian satellite orbit—starting from a 
300 mile earth satellite orbit at a weight of 
25,000 lb. The relative performance is 
indicated by the payload weight in the 
Martian orbit, viz. : 








No. of Specific Payload 
Stages impulse, weight, 
System Ib/sec./Ib Ib 
Solid chemical ... 3 274 1616 
Hybrid (chlorine-trifluoride/ 2 310 2761 
lithium hydride) 
Storable liquid (nitrogen 2 310 2867 
tetroxide-hydrazine) 
Cones (fluorine-bydro- 2 405 4018 
gen 
Nuclear (hydrogen) 1 1080 6295 
BaMce” cas nie tees 1 9000 8000 














Apart from showing the theoretical supe- 
riority of the ion system this paper drew 
attention to temperature-storability problems 
in space. Storable liquids should not reach 
too low a temperature, and the vehicle 
would be orientated towards the sun. 
Cryogenic tanks would have to be carefully 
insulated from solar heat. Radiation shields 
could assist to an extent that boil-off would 
be negligible.* Driscoll of the Linde 
Company gave designs and weight estimates 
for low pressure tankage of liquid hydrogen, 
oxygen and fluorine for space vehicles. In a 
typical example, an uninsulated tank for 
7360 Ib of liquid hydrogen would evaporate 
completely in just over half an hour at 
ground level. In space at a temperature of 
—73 deg. Cent. the evaporation rate would be 
0:4 per cent per day with an insulation 
thickness of 0-375in. With solar shields 
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this could be substantially reduced. Typical 
tank weights were given as 0-13 1b per 
pound of hydrogen. 

A large ion rocket system poses interesting 
new engineering problems. In March, 1959, 
N.A.S.A. published” system studies of a 
700ft long ion vehicle for manned Martian 
flight. The power of 20,000kW was pro- 
duced from a nuclear turbo-electric plant 
using sodium vapour as a working fluid. 
The overall power plant weight was estimated 
to be 6 lb per kilowatt. 
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(To be continued) 


Margam “B” 


Power Station 


To satisfy the requirements of the additional blast-furnaces, coke ovens and 
steelmaking plant incorporated in the latest expansion scheme of the Steel 
Company of Wales, it was estimated that a further 200,000 /b per hour of steam 
would be required. From consideration of the economics of the problems involved 
it was decided to install a Benson pattern boiler having a rating of 240,000 /b 
per hour of steam at 3300 lb per square inch and 1060 deg. Fah. 


OR the extensions planned by the Steel 
Company of Wales, Ltd., at its Margam 
and Abbey Works, involving blast-furnaces, 
coke ovens and steelmaking plant, it was 
estimated that an additional quantity of 
steam amounting to about 200,000 lb per 
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hour would be required for driving turbo- 
blowers for the furnaces, for generating 
electrical power and for processing. 

Current requirements for power are met 
by two power stations, both of which 
generate steam at 625 lb per square inch and 
820 deg. Fah. In the “ A” power station are 
five boilers having a rating of 100,000 Ib per 
pour, fired by blast-furnace gas or fuel oil, 


Outside view of the O.T. 
boiler of 240,000 Ib per 
hour maximum rating 


and supplying steam to two back pressure and 
two condensing turbo-alternators and three 
back pressure centrifugal turboblowers. 
Steam from the one 200,0001lb per hour 
boiler in the “ B” power station feeds one 
pass-out condensing turbo-alternator and 


10] 


one condensing axial flow turboblower. 
Two schemes were put forward for providing 
the additional steam; one was to install 
another boiler in the “ B ” station similar to 
the existing unit, and the second was to install 
a “topping” installation consisting of a 
Benson boiler and back pressure turbo- 
alternator. The latter scheme was adopted 
after careful examination of the overall 
efficiency, possible savings, comparative costs 
and its practicability. 

Generating capacity of the existing plant 
at 30MW met only half the normal demand 
and one-third the maximum demand, so that 
the addition of a critical pressure boiler and 
back pressure turbo-alternator which would 
produce another 9-5MW of electrical power 
meant a considerable saving. Optimum 
operating conditions of 3300 lb per square 
inch and 1060 deg. Fah. were adopted, based 
on a thermodynamic study and a steam flow 
of 240,000 Ib per hour. 


THE O.T. BOILER 


To supply steam at the pressure and 
temperature required Simon Carves, Ltd., 
has designed and built a water-tube forced- 
circulation boiler in which the feed water is 
heated, evaporated and superheated in a 
single passage through a number of tubes 
arranged in parallel. In this design of boiler, 
which is of Benson pattern and of which 
the original design was based on _ the 
principle that water at the critical pressure 
needs no latent heat for conversion into 
steam, the heating surfaces consist of small 
bore tubes. These are proportioned so that 
as much as 85 per cent of the feed water is 
evaporated in the “radiant evaporative 


section’ sited in the hottest zone of the 
From this point the 


combustion chamber. 





steam and water mixture passes through a 
“transition section” in a zone of lower flue 
gas temperature where the remaining water 
is evaporated and the first stage of super- 
heating takes place. The steam next passes 
through the radiant superheater, in the 
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(Left) Superheater outlet collecting points, showing safety valves and main — overflow valve (Right) Control panel for the O.T. boiler and high-pressure 
turbine 


upper part of the combustion chamber, 
followed by the convection superheater. 

The boiler now in service at the Margam 
‘*“B” power station, of which an outside view 
and a flow diagram appear on page 101, is the 
first O.T. (once through) unit to be built 
commercially in this country and the follow- 
ing are the particulars of the steam 
conditions : 


Steam pressure at superheater outlet . 3300 Ib per square 


inch gauge 
Steam temperature at superheater outlet... 1060 deg. Fah. 
Feed water temperature at economiser 
| ree Aare er 280 deg. Fah. 


240,000 Ib per hour 
205,000 Ib per hour 
. 6501b per square 


Quantity of steam to the reheater ... ... 
Steam pressure at reheater inlet 


inch gauge 

Steam temperature at reheater inlet... . 675 deg. Fah. 
Steam pressure at reheater outlet... ... 628 lb per square 

inch gauge 

Steam temperature at reheater outlet . 836 deg. Fah. 


Feed water is provided by two ring-section, 
thirteen-stage pumps, supplied by the K.S.B. 
Manufacturing Company, Ltd., each having 
a capacity of 253,000 Ib per hour against 
a discharge pressure of 4700 lb per square 
inch gauge when driven at 4500 r.p.m. One 
pump is driven by a turbine, taking steam 
at 600 lb per square inch gauge and dis- 
charging at 175 lb per square _ inch, 
through reduction gearing which reduces the 
turbine speed of 14,000 to 4500 r.p.m. Power 
for the second pump is provided by a Bruce 
Peebles electric motor through speed in- 


creasing gearing which raises the 1500 
r.p.m. of the motor to 4500 r.p.m. Associated 
with the pumps are two Weir feed heaters, the 
l.p. unit being fed with steam at 15 lb per 
square inch gauge to raise the temperature 
of the feed water from 90 deg. to 200 deg. 
Fah. Steam at 650 lb per square inch gauge 
is supplied to the h.p. heater, which heats the 
feed water at full boiler pressure from 
376 deg. to 487 deg. Fah. 

The boiler is arranged to burn blast- 
furnace gas, having a gross calorific value of 
92 B.Th.U. per cubic foot at 32 deg. Fah. 
and 30in Hg, and/or fuel oil of 18,000 B.Th.U. 
per pound gross calorific value, and operates 
on both forced and induced draught, the 
fans being supplied by J. Howden and Co., 
Ltd. There are two f.d. fans, one motor 
driven and the other driven by a double- 
reduction geared, single-stage impulse tur- 
bine, taking steam at 600 lb per square inch 
gauge and 800 deg. Fah., the speed of the fan 
being 1480 r.p.m. The drive arrangements 
for the two induced draught fans are similar 
but the fan speed is 985 r.p.m. 

As built the boiler has four gas passes, each 
behind the other; the first consists of the 
combustion zone, of which the four walls 
form the radiant superheater, with the first 
evaporator section above, followed by the 
final convection superheater in two sections. 
Our illustration shows the superheater outlet 














al A 


High pressure turbo-alternator 


collecting points. Above is a furthergevapo- 
rator surface, in three sections, where the 
transition from water to steam occurs. 
Reheater sections, each consisting of two 
banks of tubes, arranged in parallel from the 
second pass, while secondary economiser 
sections arranged in parallel and each con- 
sisting of three banks of tubes form the 
third pass. The fourth pass consists of a 
secondary tubular air heater with primary 
economiser sections arranged in parallel, 
each consisting of four double-flow banks of 
tubes, followed by a primary tubular air 
heater. Final steam pressure is governed by 
the feed pump delivery head, which over- 
comes the resistance of boiler and super- 
heater and which can be varied to permit 
operation at less than design pressure, a 
facility which is of help in starting up the 
main turbine. To maintain a balance between 
the superheater temperature and the reheater 
steam temperature, when burning oil fuel, a 
Howden gas recirculation fan is mounted, 
driven at 1480 rpm. by a 114 hop. 
motor and rated to handle 32,700 cubic feet 
per minute of gas at 350 deg. Fah. Control 
of the reheater steam temperature is by 
dampers, in the upper rear wall of the first 
pass, which regulate the gas flow, firstly over 
the upper evaporator banks or partly by- 
passing these banks and flowing over the 
reheater banks. Since water flashes into steam 
when the correct temperature is attained, no 
steam release surface is required, so that the 
boiler has no drums and the heating surface 
consists of tubes of 1jin to 14in o.d. welded 
to each other and to headers. For feeding the 
deaerator there are two Mather and Platt 
lift pumps, one turbine driven and one 
electrically driven, each capable of delivering 
240,000 Ib per hour against a discharge head 
of 125ft when driven at 1460 r.p.m. The two 
Drysdale extraction pumps are both electric- 
ally driven and are rated at 240,000 Ib per 
hour against a discharge head of 30ft. 

A Permutit mixed-bed ‘* Deminrolit ” 
polishing unit treats 240,000 Ib per hour of 
demineralised water or condensate to ensure 
the following quality : total dissolved solids 
less than 0-5 p.p.m. ; silica less than 0-05 
p.p.m.; a pH value of 7-0 and conductivity 
of less than 0-5 reciprocal megohm. 


BOILER CONTROLS 


As already mentioned, the boiler can be 
fired by blast-furnace gas, or oil or any 
mixture of these fuels. However, since the 
supply of blast-furnace gas is subject to 
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variation due to demands of the plant, the 
total fuel input is maintained by an automatic 
compensating flow of oil fuel. This is 
achieved by measuring the quantity of each 
fuel supplied to the combustion chamber, and 
regulating the Howden forced draught fans 
to supply air to the quantity required for 
both fuels. The turbo-alternator is pressure 
governed, and the boiler output is varied by 
an adjustable load setter, the alternator being 
supplied with more or less steam according to 
that output. The boiler load is controlled by 
the feed pump output and the final steam 
temperature is related to the fuel/feed water 
ratio associated with a trimming control from 
two stages of spray desuperheaters. 

The boiler can be auto-manually operated, 
when actuation of the valves, &c., is, by electric 
motors controlled by switches at the control 
desk, or automatically controlled when the 
output is adjusted by the load setter. This 
consists of a series of rheostats, driven by a 
pilot motor, which signal load changes to 
the fuel controller, and later to the feed 
water and steam temperature controller. 
Our illustration shows the control panel for 
both boiler and turbine. 


BACK PRESSURE TURBO-ALTERNATOR 


The Richardsons Westgarth high pressure 
back pressure turbo-alternator set, illustrated 
opposite, has a maximum output of 9-5 MW 
at 10,500V/11,500V with the alternator, 
which has a power factor of 0-7 lagging, 
driven at 3000 r.p.m. through Allen double- 
helical speed reducing epicyclic gearing by 
a turbine supplied with 240,000 lb per 
hour of steam at 30001lb per square inch 
gauge and 1050 deg. Fah., and exhaust- 
ing at 650lb per square inch gauge 
and 670 deg. Fah. The turbine rotor runs 
at 9500 r.p.m. and has one row of impulse 
blading followed by fourteen rows of reaction 
blading machined from solid bar. The 
dummy piston carries thirty-nine gland strips 
and there are thirty gland strips at each end 
of the rotor, which has a length of 6ft 6in 
between bearing centres and weighs 1300 lb. 

The double walled turbine cylinder consists 
of an inner cylinder and a flanged outer 
cylinder and has a weight of 4:5 tons. 
The inner cylinder is divided at the horizontal 
joint, the halves being held together by 
shrink rings, while the outer cylinder is of 
conventional flanged design with the exhaust 
steam connection in the middle of the 
cylinder bottom half: thus the exhaust 
steam sweeps the outside of the inner cylinder 
so that the shrink rings remain tight. Four 
integrally cast palms support the inner 
cylinder within the outer, which is supported 
in front and rear bearing keeps by eight 
straps bolted to both cylinder and keeps. 
The main glands have two pockets from 
which steam at 175 1b and 15 lb per square 
inch gauge is tapped, and main steam is 
supplied to two integral chests, one at each 
side of the turbine at the front end. Each 
chestcons ists of a single-seated combined 
stop and emergency valve and two single- 
seated nozzle valves from which the steam is 
delivered through the outer cylinder by piston 
pattern connections to four cast nozzle 
segments in the inner cylinder. The chests, 
which are interconnected to permit load 
testing of the valves, are supported on 
linkages to compensate for expansion, and 
the steam joints at the valves are of modified 
Corwell pattern. A pump driven from the 
front end of the turbine supplies oil to 
actuate the valve servo-motors, and a second 
pump supplies the lubricating and governing 
oil. A centrifugal governor is mounted, and 
also an Askania regulator so that load can be 
governed by boiler pressure. 
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Diesel-Electric Tug “Llanwern” 


Cc illustration shows the twin screw tug 
“Llanwern,”’ which has been built by P. K. 
Harris and Sons, Ltd., and handed over to the 
British Transport Commission for service at 
Newport Docks. The tug, which is of hydroconic 
form designed by Burness, Corlett and Partners, 
is of all welded construction and has the following 
dimensions; length between perpendiculars 85ft, 
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Diagrammatic arrangement of propulsion machinery 


breadth moulded 25ft 9in, depth moulded 11ft 
9in and gross tonnage 160. 

Propulsion is by twin screws driven by diesel 
electric machinery consisting of two Lister- 
Blackstone turbo-charged diesel engines having 
eight cylinders of 8-75in bore by 11-Sin stroke 
and each developing 660 b.h.p. at 750 r.p.m. 
The engines are each direct coupled to a Brush 
three field, d.c. generator rated 440V, 1000A, 
and the power from each is taken to a Brush 
550 b.h.p., 440V, 1000A, 1250 r.p.m. propulsion 
motor. The final drive is through a Hindmarch- 
M.W.D. single-reduction gearbox to give a 
propeller speed of 210 r.p.m., and the tug a 
speed of 12 knots. The main _ generators 
and the propulsion motors have their armatures 
connected in a series loop and by means of a 
set-up switch provided for each armature and 
located in the control cubicle any individual 
machine can be cut out of the propulsion loop. 


Control is by direct variation of both the pro- 
pulsion motor and main generator by matched 
adjustments to the fields of these machines. 
A dash-pot device incorporated in each controller 
provides a small time lag so that the controllers 
can be swung from full ahead to full astern 
without damage. 

A Brush “Load Regulator” is connected 
with each engine and this equipment auto- 
matically reduces the load on an engine, should 
it become overloaded, and automatically matches 





Engine-room control console 


engine loading and generator working output 
to a wide range of working conditions, including 
running on one engine. Control is by Bloctube 
operation from the bridge and from an engine 
room console, of which we include an illustration. 
This has four set-up switches and associated 
field switches ; port and starboard power control 
handles, bridge or engine-room control selection; 
an excitation supply switch which enables 
excitation to be obtained from port or starboard 
auxiliary generators or the harbour set; and 
three excitation supply circuit breakers. Since 
the main engines run at constant speed they 
are used to drive two 46kW, 110V auxiliary 
generators, either of which is of ample power to 
satisfy normal demands. 

With this form of drive the propeller can be 
going astern from full ahead in five seconds and 
the ship be brought to rest within twenty seconds. 
For the majority of operations only one engine 
will be used, the second engine being required 
only for maximum power. With only one 
engine operating the tug has a running free 
speed of over 10 knots and can exert a bollard 
pull of 10 tons. Compared with the minimum 
speed of steady operation of about 30 per cent 
with mechanical drive, 10 per cent can be 
obtained with the diesel electric drive. 
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Letters to the Editor 


STRUCTURAL STEELWORK 
AND BRITISH STANDARDS 


Sir,—Correspondence on this subject 
draws attention to an important matter of 
principle in connection with British Standards 
in general and indeed any other standards of 
the same character. 

The basic justification for standards is the 
great saving and convenience effected by 
minimising the number of sizes of compo- 
nents, e.g. nuts and bolts, without serious 
restriction for designers. If there were a 
rational method of determining standard 
sizes of bolts there would be no need for a 
standardising organisation as manufacturers 
would (perhaps) determine what those sizes 
were, and would use no others. There is in 
fact no rational method and so standard 
sizes must be fixed arbitrarily after taking 
existing practice into account. A committee 
is perhaps the best means of doing this. 

But there has been a strong tendency to 
extend British Standards beyond this ex- 
tremely useful field. For example, methods 
of estimating safe loads on components are 
published in British Standards; this has been 
done in the face of some opposition, on the 
excuse that it is “ helpful ’’ to the user of the 
standard. There is something in this, and 
there would be even more if it could be 
proved that such additional information were 
the very best that could be found. In actual 
fact it rarely is ; when it is not, its inclusion 
in a British Standard is positively harmful as 
its position there naturally leads the unwary 
to assume that it is as nearly correct as some 
great weight of accumulated experience can 
make it. If this ever happens, it is rare, 
because by the very nature of British Stand- 
ards Institution committees every decision 
is affected by non-technical considerations 
that would be strenuously denied if anyone 
were to mention them. The experienced 
engineer recognises this and accepts the 
“helpful” parts of British Standards (even 
where not obviously faulty) with great 
reserve. The less mature engineer may not 
suspect that the presentation of an apparently 
purely technical matter may in fact be tainted 
by non-technical considerations and he may 
therefore be guided into inefficient methods 
or may waste much time in trying to make 
sense out of nonsense. 

The British Standards Institution has a 
difficult task in trying to reconcile what are 
often warring factions, but although technical 
horrors in British Standards are usually in 
fact the outcomes of masterpieces of com- 
promise they are not on that account any the 
less malignant to the unsophisticated reader. 
If British Standards were to be limited to 
their legitimate field they could be cheaper, an 
enormous amount of committee members’ 
time could become available for other 
pursuits, and the young seeker for technical 
knowledge would be spared some nasty 
pitfalls. Failing complete exclusion of 


* helpful ” information from British Stand- 
ards, it should be accompanied by a promi- 
nent note stating clearly that there are prob- 
ably better ways of doing the same thing. 
W. A. TUPLIN 
Sheffield, 
July 11, 1960. 


DISTRIBUTION OF SHEAR STRESS 
IN A BOX BEAM 


Sir,—The author of the article “‘ Distribu- 
tion of Shear Stress in a Box Beam,” in the 
issue of June 24, states “It is commonly 
assumed that in a symmetrical box beam, in 
which three webs are all of equal thickness, 
the bending shear force is divided proportion- 
ately, so that the average shear stress is equal 
to each web.” It would be of interest to 
know in which branches of the engineering 
profession such sweeping assumptions are 
made ; certainly not in the aircraft industry, 
where multi-web box beams are widely used 
as the principal structure of wings. 

One would have expected to find a reference 
to previous papers in this field, especially the 
well-known Aeronautical Research Council 
Reports and Memoranda No. 1669, “‘ Some 
Features of the Behaviour in Bending of 
Thin-Walled Tubes and Channels ”’ (Williams- 
1935), and No. 1751, “‘A Study of the 
Flexural Axis Positions for Certain Box 
Sections” (Williams and Fairbank, 1936). 
More recently, the Hardy Cross moment 
distribution method has been adapted to 
simplify the analysis of shear distribution in 
multi-web beams. A paper on this topic 
appears in the Journal of the Royal Aero- 
nautical Society dated February, 1954. 

W. G. HEATH, 
Asst. Chief Structural Engineer 
A. V. Roe and Co., Ltd., 
Manchester, 
July 5, 1960. 


EAST LONDON HARBOUR 


Sir,—I am most surprised to read the 
article on page 880 of THE ENGINEER of May 
20, 1960. Your correspondent has missed 
the point of the big blast in the East London 
Harbour. Excavation in the dry took place 
and the walls were built on solid rock and 
the level of the new dock floor was taken some 
feet below the finished level, as shown in the 
second picture, leaving the retaining wall of 
rock as narrow as possible. When this was 
completed the charge of 25 tons was fired, as 
seen in the first picture. The force of the 
blast and the inrush of water carried the 
shattered rock into the new basin which, as | 
have said, was purposely made deeper than 
the finished depth. All that remained to be 
done was to dredge any isolated loose rock 
that was left behind. At no time was the 
area dewatered after blasting. 

R. D. WILLIAMS 

East London, 

South Africa, 
June 14, 1960. 


PADDLE STEAMER ‘“ FRESHWATER” 


Sir,—Having read Mr. Jellett’s letter pub- 
lished on July I, feel I must hasten to 
reply, and assure you that my statement 
regarding P.S. ‘“‘ Freshwater’ was not 
** incorrect.” 

I am well aware that M.V. “‘ Farringford ” 
is paddle propelled, indeed I had the pleasure 
of describing her at some length in your 
pages when she entered service, but she is 
not a steamer, and accordingly I think you 
will agree that ‘‘ Freshwater ’’ was the last 
of a long line of paddle steamers that plied 
between Lymington and Yarmouth, and for 
many years served Totland and Alum Bays. 

The ‘‘ Farringford,” of course, is a motor 
ship. 

G. W. Tripp. 

Fareham, Hants. 

July 7, 1960. 


Book Reviews 


Armour. By RICHARD M. OGORKIEWICZ. 
Stevens and Sons, Ltd., 11, New Fetter 
Lane, London, E.C.4. Price 45s. 

ARMOUR is a big book on a big subject. 
It is a comprehensive account of armoured 
forces and their equipment, essentially tanks. 
The engineer is always inclined to believe 
that building the machine is the difficult bit, 
and that the master, driver, operator, or 
programmer, as the case may be, should 
have no difficulty in using it. This thorough 
and detailed study of the way the tank has 
been used shows that the opposite can be 
the case not only in a tactical situation but 
in organising before the conflict. The view- 
point is that of the fighter rather than the 
builder, the reader being expected to under- 
stand “‘ fire and movement,” to comprehend 
the significance of applying stabilisation to 
the armament, and to appreciate that the 
armoured fighting vehicle differs from the 
remainder of army weapons in its power of 
target acquisition, the ability to find and fix 
as well as strike. 

To the author, the two dominant elements 
of an army are the tanks and the infantry, 
and the important issue is how to combine 
the two. Exhaustive case histories of the 
major armies show how the level at which 
both elements are present has crept down and 
down from army to division to battalion, 
with the proportions of each fluctuating— 
but the author distinguishes sharply between 
this conclusion and the starting point, where 
each battalion of infantry had a number of 
tanks to support it, rather than to do its 
killing. Sometimes one could wish for even 
more detail in this by no means tedious record 
of organisation and re-organisation ; for 
instance, it is said of the United States Army 
World War II armoured division, which had 
two combat headquarters units to either of 
which any of the tank and infantry battalions 
could be attached, that for most of the 
tanks to be under one and most of the 
infantry under the other had the disadvant- 
age “‘that each command tended to get 
involved in a private battle of its own.” 
This is not evidently a disadvantage. If all 
the forces were committed in the same battle, 
one headquarters would be ample ; while it 
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is undeniable that, whatever establishments 
may say, some units will be best suited to 
exploiting rapidly developing situations, 
others to enduring prolonged set piece 
encounters, and perhaps yet others to dis- 
positions where they can be supervised and 
supported, and it would seem wise to have 
an organisation with room for both the 
essential participants. 

The author is a mechanical engineer, and 
naturally has not failed to study the weapons 
as well as the forces deployed. However, 
even in a book of 475 pages, the story of the 
development from one vehicle to the next 
can hardly be treated in engineering detail, 
and in some cases there is too little to 
show just why a tank was successful or the 
opposite. But the overall picture is treated 
convincingly, particularly, for instance, in 
emphasising the virtues of a minimum of 
contemporary projects, and in discussing 
how a programme can make the best use of 
a circumscribed industrial potential. This 
leads, naturally, to consideration of how 
much vehicles cost and why; the author 
suspects that in some cases the price is high 
because such enterprises as Hispano-Suiza 
cannot afford to produce an item that is not 
in all respects unsurpassed—it is unfortunate 
for the reader and, perhaps, for this country, 
that the volume was printed too early to 
include an analysis of last year’s decision in 
Britain to accept a range of multi-fuel engines 
too expensive to be standardised for all 
applications, particularly in the light of the 
author’s grasp of the part that has been 
played in the past by commercially available 
components such as the Ford “T” and 
V-8 engines and the Cletrac transmission. 

It should not be inferred that the designer’s 
problems are not treated. The main themes, 
protective armour, engines, transmissions, 
and so on, are covered in a manner that 
should allow the layman to appreciate why 
there are such different solutions to seemingly 
similar problems, and should also prove 
enlightening—how many realise that the 
tank engine built by Nuffield in 1939 was a 
World War | aero-engine of United States 
design ? 

Since the main history has been traced in 
terms of the tank, further chapters cover 
the development of the armoured car, the 
self-propelled gun, and the armoured per- 
sonnel carrier. The author is quite clearly 
of the opinion that the defence against the 
tank is the tank, but it could be argued that 
a tank for defensive roles could gain in 
mobility, and hence effectiveness, by sacrific- 
ing the turret and the all-round armour that 
are justified during the break-through and 
exploitation phases. It would also have 
added interest to mention the use found for 
tanks in the adverse conditions of Korea, 
where they acted as armoured field guns in 
emplacements that had been pin-pointed 
for counter-battery fire ! 

If serious fault is to be found with this text, 
it is that the concentration on armour goes 
beyond the degree of independence such a 
force in fact enjoys in war. One brief refer- 
ence to the possession of “ organic trans- 
porters” by a German formation is the only 
hint that tactical mobility does not imply 
Strategic mobility, and surely does injustice 
to such mighty tools as the 6x6+8 Pacific 
articulated truck-trailer combination, which, 
With its facility of self-loading over the 
trailer wheels, compares instructively with 
the normal control six-wheelers of civilian 
origin to which the British army has for so 
long been confined. Similarly, it is unjusti- 
fiable if convenient to assume that an 
armoured force should consist only of surface 
vehicles ; the attractiveness of refuelling 
from the air alone would justify a long, hard 


look not only at ground effect machines but 
at V.T.O.L. or even S.T.O.L. aircraft. 

Those who recall, in our issue of August 21, 
1959, the article “‘ Sixty Years of Armoured 
Car Development,”’ will be in no doubt of 
the author’s ability both to encompass his 
subject matter and to present large masses of 
facts in persistently readable prose. In this 
volume his text is augmented by a small 
collection of photographs and a well-designed 
if not eclectic index. Purchasers in this country 
can revel in the knowledge that publication in 
the United States is still three months in 
the future. 


Nuclear Reactor Stability. By A. HITCHCOCK, 
B.A., Ph.D., A.Inst.P. Temple Press, Ltd., 
Bowling Green Lane, London, E.C.1. 
Price 12s. 6d. 

IN this book, No. XI in the series of ‘‘Nuclear 
Engineering ’’ Monographs, the author ex- 
plains how instabilities can arise when the 
variables, such as neutron flux, coolant flow 
and temperature, depart from their normal 
steady-state values and derives, in an 
elementary way, criteria for the various kinds 
of instability. To keep the subject within 
bounds the treatment avoids the specialised 
techniques of control theory ; accordingly, 
control problems as such are discussed only 
briefly. 

The book opens with an introduction to 
the dynamics of power reactors which 
outlines the physical conditions for stability. 
Then a chapter on the stability of dynamic 
systems leads up to methods for the treatment 
of spatial variations in a reactor and includes 
examples of unstable systems. Temperature 
instability, associated with a positive modera- 
tor coefficient, which can affect any reactor 
with a solid moderator containing some 
plutonium, is then considered ; a specific 
example of a Calder Hall type of reactor is 
examined. Zenon instability, associated 
with xenon poisoning, can arise in any 
thermal reactor, and it is discussed in the 
next chapter, the mathematical treatment 
being similar to that of temperature in- 
stability. By applying this analysis to the 
same Calder Hall type reactor it is shown that 
xenon instability can readily be avoided by 
control rods which penetrate well into the 
reactor. Voidage instability, which is a 
characteristic of steam voids in a boiling 
water reactor, is also dealt with. The 
final chapter, on control of instability, 
summarises the principles but, as already 
indicated, does not attempt to discuss the 
actual design of control systems. 

Inevitably the treatment of the subject is 
mainly mathematical and the author is to be 
commended on the care with which he has 
tried to keep the notation consistent through- 
out the book and, where possible, consistent 
with other volumes in the same series. 
This monograph should appeal strongly to 
students, research assistants and engineers, 
who seek to acquire a broad understanding of 
a subject outside their immediate field of 
study, and are not interested in the depth of 
treatment given in specialised textbooks or 
papers. 


Singularititentheorie der Fliigelgitter. By 
LupwiG MEYER. Mitteilungen aus dem 
Institut fiir Aerodynamik an der Eidgends- 
sischen Technischen Hochschule Ziirich, 
No. 26. Verlag Leemann A.G., 
Arrenzstr. 20, Ziirich, 34. Price Sw.Fr.28. 

THE present paper deals with the design of 

turbine blade cascades for axial-flow turbo- 

machines, according to the theory due to 

Ackeret, based on singularities (sources, 

sinks, fixed vortices) and developed in par- 

ticular for closely spaced finite cascades. 

The effect of changing the angle of inclination 
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is described and on the basis of these con- 
siderations a scheme of numerical calculation 
is set up. This is done in such a way that 
even those unfamiliar with the underlying 
theory can carry out the work step by step. 
Although with the aid of manual calculating 
machine a complete set of calculations 
requires under twenty-five hours, this would 
still be excessive if a whole series of cascades 
were to be investigated, and a programme for 
electronic calculations is therefore outlined. 
An iterative method is given for calculating 
blading with the most favourable pressure 
distribution. The accuracy of the calcula- 
tions is checked by comparison with experi- 
ments carried out in the electrolytic tank. 


Books of Reference 

Dictionary of Civil Engineering and Construc- 
tion Machinery and Equipment. English : French. 
Contractors Record, Ltd., Lennox House, 
Norfolk Street, Strand, London, W.C.2. Price 
65s.—The compiler of a technical dictionary has 
an unenviable task, even when he is concerned 
with two such near neighbours as France and 
England. The practising professional engineer, 
experienced in either the theory or the practice of 
the technology concerned, is scarcely likely to 
find the time, if he has two languages at his 
command, to undertake such a task ; and even 
for him it is difficult enough to keep up with the 
vast progress now apparent over such a wide 
field as is covered, for instance, by this dictionary. 
We give this apology in defence and not in 
Vitiation of the dictionary under review, for 
while it is doubtless possible for the specialist 
user to “‘ pick holes ”’ in it, it gives an abundance 
of useful information, sufficient to unravel the 
problems of translation which most civil engineers 
are likely to meet. The fields which it covers, 
as listed by the publishers, are road and airfield 
construction ; soil mechanics; dams; _har- 
bours ; tunnels ; foundations ; bridges ; pre- 
stressed concrete, construction materials, &c. 


Water Engineers’ Handbook, 1960. Edited by 
D. Wilkinson and N. Squire. The Colliery 
Guardian Publishing Company, Ltd., 30 and 31, 
Furnival Street, Holborn, London, E.C.4. Price 
20s.—The usual layout of this standard work of 
reference is retained in the 1960 edition, but its 
content is affected, even more than in the last five 
years, by the accelerated pace of regrouping of 
water undertakings. Two preliminary tables list 
regroupings in 1959 and in 1960, respectively, 
and together 168 undertakings are involved in 
these two tables ;_ sixty-two were transferred, 
wholly or partly, in 1959, and 106 were known 
to be due for transfer this year at the time the 
book was prepared. Details are given of fourteen 
new water boards. 


Books Received 


Engineering Drawing with Worked Examples. 


Vol. 1. By F. Pickup and M. A. Parker. Hutchin- 
son and Co. (Publishers), Ltd., 178-202, Great 
Portland Street, London, W.1. Price 21s. 


The Mechanics of Engineering Soils. Third 
Edition. By P. Leonard Capper and W. Fisher 
Cassie. E. and F. N. Spon, Lid., 22, Henrietta 
Street, Strand, London, W.C.2. Price 30s. 


Grandeurs, Unités et Sym- 
boles. Fourth Edition. Vols. 1 and 2. By 
M. Denis-Papin and J. Vallot. Dunod, 92, Rue 
Bonaparte, Paris (6e). Price Fr.680 each. 


Industrial Electronics and Control. Second Edition. 
By R. Gerald Kloeffler. John Wiley and Sons 
Inc., New York; Chapman and Hall, Ltd., 37, 
Essex Street, London, W.C.2. Price 80s. 


Materials and Techniques for Electron Tubes. By 
Walter H. Kohl. Chapman and Hall, Ltd., 37, 
Essex Street, Strand, London, W.C.2; Reinhold 
Publishing Corporation, New York. Price 132s. 


Atomic Energy in the Soviet Union. By Arnold 
Kramish. Oxford University Press, Amen House, 
Warwick Square, London, E.C.4, for Stanford 
University Press, California, U.S.A. Price 27s. 6d. 


Meétrologie Général. 
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Particle Board Factory 


The expanding market for chipboard, with its non-warping qualities, lightness, 

strength and adaptability, prompted the formation of the Tyne Board Company, 

Ltd., to manufacture a high grade particle board and the building of a new 

plant, which is largely automatically controlled, alongside the existing plywood 
mill of an associated company, Tyne and Timber Veneers, Ltd. 


T was in 1937 that a plywood factory was 

established at Willington Quay and now 
alongside the older plant there has been 
built a factory to manufacture particle board. 
The new works, owned by the Tyne Board 
Company, Ltd., manufactures ‘“ Tybord ” 
and was officially inaugurated by the Duke 
of Northumberland on June 27. As manu- 
factured the material is a development from 
the original chip board, which made its 
appearance in 1943, and is made from 
wood chips of uniform size and thickness 
machined from coniferous timbers, combined 
with a resin adhesive. The three layer 
board is produced in three thicknesses, 
12mm, 15mm and 18mm, and to a standard 
size of 9ft by S5ft 8in. It has a smooth surface, 
has non-warping qualities, is highly stable, 
takes a veneer, is resilient and water repellent, 
and can be worked in the same way as 
natural timber. The main particulars of the 
product are as follows: density 36 lb/38 lb 
per cubic foot ; thickness tolerance +-1-5 
per cent ; transverse breaking strain 650 lb ; 
modulus of rupture 2875 Ib per square inch ; 
moisture content, ex-factory, 8 to 12 per 
cent ; and water absorption after one hour 
immersion 6 to 9 per cent. 

The plant, which is fully automatic, has 
been designed to produce 20,000,000 square 
feet of 18mm thick “ Tybord”’ per annum 
and the design has been based upon a study 
of the processes and machinery employed 
in other countries. Before finally siting 
the machines a scale model of the factory 
was prepared so that adjustments of layout 
could be made to ensure the efficient use 
of space combined with ease of maintenance. 
The plant itself has been installed by the 
works maintenance staff. 

Raw material in the form of 2in to 8in 
diameter debarked logs is brought by sea 
from Finland, unloaded to stock at the 
company’s wharf, and then passed to the 





chipping machines to enter the process. In 
one set of machines the logs are fed by 
gravity and in the other the logs are first 
cut to length and then fed to the machine 
where contra-rotating chains fitted with 
dogs force the logs on to the cutters. These 
are of ordinary high-speed steel and are 
dovetailed into the rotary cutting block so 
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the outer layers and of 4mm thickness for 
the core, and both are fed to wet storage 
silos. From here the chips, in separate 
streams, are forwarded at a controlled rate 
to a battery of mills which reduces them to 
a predetermined and constant size before 
they are pneumatically conveyed to the oil- 
fired jet dryers. Here the chips are dried to 
the required moisture content: the angle 
of the flights can be adjusted to control the 
speed of flow as dictated by the initial and 
final moisture content. 

The dried particles pass over vibrating 
screens, to extract the dust, and thence 
to an air suspension separator, illustrated 
herewith, in which the particles fall through 
venturis and the lighter particles are ex- 
tracted by an induced-draught fan while 
the heavier particles fall to the bottom before 





Four station spreader for forming the mattress 


that they can be easily removed for grinding, 
an operation which has to be carried out 
at comparatively short intervals, the time 
depending upon the moisture content of the 
wood. Chips of 2mm thickness are cut for 


(Above) 


being extracted. The two streams, the light 
particles for the face layers and the heavy 
particles for the core, are conveyed to 
bunkers from which they are forwarded in 
automatically weighed quantities to the glue 





Four-way sizing saw for squaring all four sides of a board in one operation 


(Left) Air suspension separator for grading particles for face and core layers 
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mixers where they pass through a resin haze 
and receive an even coating. The particles 
are ducted to the Siempelkamp spreader 
which we illustrate, with the fine material 
being delivered to No. | and No. 4 stations 
and the coarse material to No. 2 and No. 3 
stations ready for spreading to form the 
mattress, the first stage in the final pro- 
duction of the board. 

The mattress is formed on an aluminium 
alloy plate which is sprayed before passing 
into the spreader, where measured quantities 
of particles fall on to short lengths of belting 
which feeds them to a throwing roller. The 
particles are evenly spread and have a free 
fall on to the plate. At No. | station fine 
material is deposited in the caul plate ; 
coarse material, forming the core layers, is 
poured at No. 2 and No. 3 stations, while 
at No. 4 station the face layer of fine material 
is poured to complete the mattress. Surplus 
mattress material is collected and returned 
to coarse sections of the spreader. From 
the forming station the mattress passes 
under a fine water spray and enters a pre- 
press where the thickness is reduced. Each 
mattress again passes under a fine water 
spray before entering one of the tiers of a 
twelve tier main press loader, and when 
each tier has received a mattress all the 
mattresses are transferred to the twelve 
daylight main press, seen in our illustration, 
where a pressure of about 200 lb per square 
inch is applied with steam heat at 150 deg. 
Cent. to cure the resin. Residence time is 
about seven minutes for 12mm thick board. 
After being cured, the mattresses pass one 
at a time into the unloader and then in- 
dividually are conveyed to the point where 
the rough board is removed to storage and 
the caul, after passing through an air cooler, 
is returned to the spreader line. Subsequently, 
the boards are edge trimmed and cut to 
length in a Bottcher and Gessiner machine, 
which we illustrate, and then the faces are 
polished in two Carstens sanders. It is 
understood that the plant will be working 
twenty-four hours per day for six days a 
week, the seventh day being set aside for 
maintenance work, and that full production 
will be approximately 1500 boards per day. 
The problem of the disposal of sanding dust 





Twelve daylight press and control console 





has been solved by evolving a method of 
burning it as fuel in the boilers. When 
oil is being burnt the sanding dust is blown 
into the furnace through an orifice and 
when the dust is burning the fuel oil is cut 
down until there is just sufficient to ensure 
ignition of the dust. The oil burner is 
interlocked with the f.d. and i.d. fans and 
the dust feed so that failure of the oil burner 
automatically shuts off the supply of dust. 
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The electrical control of the plant has a 
power supply of 440V 50 c/s from one 
1500kVA transformer and all operations of 
the plant are in sequence so that should one 
machine fail all the remaining machines 
will empty themselves of materials under 
process. Brown Boveri equipment controls 
all the machines and processes involved in 
chip drying, spreading, and the mattress 
forming and processing stages. 


Gas-Compatible Meter Diaphragms 


bBo classical material for the diaphragms of 
gas meters is leather ; leather was originally 
adopted because of the unique ability to accept 
three-dimensional deflection bestowed upon it 
by its composition, the complex protein struc- 
tures being coiled into fibrils and the fibrils them- 
selves twisted into fibre bundles with a three- 
dimensional weave. The inter-fibrillar spaces 
must be sealed in order to render the leather 
impermeable, and this is achieved by impreg- 
nating the leather with oil : the porosity of the 
leather is so fine that capillarity will retain the oil 
against pressures of the order of 12in w.g. The 
provision of oils to remain unaffected by the 
organic chemicals in the gas is, however, difficult, 
and there is a significant tendency for oil and gas 
to interact, a satisfactory oil being one for which 
an equilibrium condition is reached without the 
functioning being impaired. The fundamental 
weakness of such a solution, that it demands a 
stable gas composition, was forcefully demon- 
strated by the North American gas_ industry 
when they changed their domestic gas supply 
from coal gas to natural gas. 

The original American gas made from coal 
had, in the main, a high relative humidity and 
was fairly rich in both saturated and unsaturated 
hydrocarbons. Amongst these volatile hydro- 
carbons were members of the benzole series 
which are extremely active solvents and which 
tend to be scrubbed from the coal gas by oils. 

The suppliers changed to natural gas which 
was extremely dry and contained around 95 per 
cent methane, the remainder being the next 
simplest members of the paraffin series “in 
gaseous form. 

During the life history of American gas meters 
on coal gas—all of which used ‘“* bag’’ type 
leather diaphragms made from full grain New 


Zealand sheepskins and oiled with mixtures of 
oils according to the preferences of meter manu- 
facturers and gas companies—the oil dressings 
had scrubbed hydrocarbons from the coal gas. 
The dressings had therefore become diluted, 
lost their viscosity and partly drained from the 
leather. 

Thus the diaphragms were, in effect, dressed 
with oil plus condensates—in some cases mainly 
the latter. In areas where the gas supply had 
been very wet, water tended to be absorbed by 
the hydrophylic leather and gradually .replaced 
the oil dressing, or, at best, formed an emulsion 
containing water, condensate and oil dressing. 
This effect was exaggerated in gas supplies con- 
taining small amounts of ammonia. The 
ammonia itself, by altering the pH of the leather, 
caused it to harden and shrink. 
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Soap bubble meter for gas flow 


Additionally, coal gas supplies are notorious 
for the way their composition varies with climatic 
and economic conditions in summer and winter. 
If the original coal gas supplies had remained 
reasonably constant, in most cases equilibrium 
conditions would have been set up between the 
oiled diaphragms and the gas supply. Seasonal 
fluctuations prevented this and tended to exag- 
gerate the undesirable extraction effects on the 
oil dressing. Nevertheless, some sort of rough 
equilibrium was established in districts served 
by individual coal gas supplies. When the 
Americans suddenly changed to natural gas, any 
semblance of equilibrium was completely upset. 
The dry gas acted like a dessicating agent and 
promptly removed the water and the volatile 
hydrocarbons. The result was that the leather 
diaphragms lost nearly all their dressing and 
then became dry and chemically hardened. 

Because natural gas is normally extremely dry 
and contains no higher members of the various 
hydrocarbons, no powerful solvents of the 
benzole series and no injurious chemicals such 
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Five of the six meter-testing rigs ; the sixth is running on gas at 170 deg. Fah. and is enclosed in the far 
corner of the room 


as ammonia and cyanide, disc type leather 


diaphragms function perfectly for almost indefi- 
nite periods. Nevertheless, the need to change 
the diaphragm when the source of the gas is 
changed may be unacceptable ; in this country, 
the manufacturers supply meters with a five-year 
guarantee under which they contract not only to 
supply, say, a new diaphragm, but also to 
transport and test the meter. This rather heavy 
liability represents an incentive to standardise at 
an early date a diaphragm that will be unaffected 
by coal gas ; equally, it demands that very com- 
prehensive testing should have been undertaken 
to eliminate weaknesses that might lead to 
malfunctioning in service. It should be added 
that, in the case of meters used for determining 
a consumer’s gas bills, protracted service trials 
also are mandatory for a new material. 

In order to obtain test results in statistically 
significant quantities, the Metropolitan Leather 
Company, Ltd., Great Harwood, Lancashire, 
which supplies diaphragms not only to other 
member companies of the Parkinson Cowan 
Group but to meter manufacturers in many 
parts of the world, has established a diaphragm 
testing and research laboratory at its works. 
Physical testing is performed in an ambient 
atmosphere of 70 deg. Fah. and 70 per cent 
relative humidity. The most part of the equip- 
ment consists of six rigs for circulating various 
gases through large numbers of meters ; five of 
these rigs can be seen in our illustration. Gases 
currently being tested in the laboratory are : 

(i) Town’s gas; (ii) Humidified town’s gas ; 





(iii) Benzolised town’s gas ; (iv) Natural gas ; 
(v) Liquid petroleum gas ; and (vi) Natural gas 
at 170 deg. Fah. 

In addition to testing with these six gases, gas 
meters and single diaphragms are tested in a 
low-temperature refrigerator using natural gas 
at a temperature of —50 deg. Fah. 

(The results of low-temperature tests are 
particularly important on diaphragms intended 
for use in Canada. In that country it is custo- 
mary, in many instances, to mount unprotected 
gas meters out of doors. Because a gas meter is 
a good heat exchanger there is considerable 
danger of meters assuming ambient tempera- 
tures ; this can mean a range of temperatures 
from —50 deg. Fah. in winter to 170 deg. Fah. 
in summer. Although a leather diaphragm can 
function satisfactorily in such temperatures other 
materials cannot. Elastometers, for instance, are 
normally extremely sensitive to low tempera- 
tures.) 

Since the gas meter has been designed to suit 
the diaphragm, it is very far from an ideal 
instrument for assessing diaphragm performance, 
and special equipment has been developed to 
allow the linear displacement, the volumetric dis- 
placement, and the differential pressure to be 
observed independently instead of inferentially. 
Part of such an apparatus is seen in our second 
photograph; a diaphragm is clamped in the 
cylinder at the bottom, and at its centre is connec- 
ted by a filament to a “‘windlass’’, the weight of 
the diaphragm being balanced by a weight on the 
other end of the filament. The windlass carries 


Apparatus for measuring 
linear displacement of a 
diaphragm ;_ the tubes 
lead to the _ instruments 
measuring volumetric 
displacement and pressure 
differential 
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a scale of degrees which is observed to deduce 
the linear movement of the diaphragm. The 
pressure differential is measured by a mano- 
meter, inclined if mecessary, or an electronic 
transducer. The initial measurement of swept 
volume is made by an instrument called 
the soap bubble meter, originally developed at 
the Gas Council Research Laboratory ; it is 
illustrated in our diagram. In use, the rubber 
bulb is squeezed to raise the soap solution within 
it to the mouth of the metering tube, and a film 
of soap blown into the tube. The flow is stopped 
when the film is near the top of the scale and 
again when it is near the bottom ; the volume 
displaced between readings can be measured 
with an accuracy of 0-05 per cent or even better, 
This device is of particular interest because, 
provided with a pair of, say, infra-red detectors, 
it offers the possibility of measuring rates of 
flow with an assurance that boundary layer 
errors are absent. 

It appears that the Metropolitan Leather 
Company has been forced to the conclusion that 
an inherently impermeable material offers a 
diaphragm material fundamentally superior to 
leather, and various polymers are under test ; 
our last illustration shows a dozen small dia- 
phragms of a shape that imposes three-dimen- 
sional distortion being subjected to rapid cycling 
under no other restraint than that imposed by the 
diaphragm itself. The polymer diaphragms are 
sold under the name “ Melflex’’; they are 
available with the polymer formulated into two 





Diaphragms undergoing pressure cycling 


different elastomers, one for temperate and the 
other for extreme climates, and in two different 
constructions, homogeneous, for maximum sen- 


sitivity, and fabric-reinforced for pressure differ- ” 


entials exceeding Sin w.g. A standard gas 
meter with a homogeneous diaphragm of the 
M.28 compound will register a flow of 0-1 cubic 
foot per hour immediately after seven days 
storage at —40 deg. Fah. 


Spelga Dam 


SPELGA dam, in the Mountains of Mourne, 
Northern Ireland, was officially opened on 
June 30. It impounds a 148-acre reservoir 
with a capacity of 620 million gallons, and has 
been designed for an output of 4-43 m.g.d. to 
serve a population of 120,000 in an area of about 
300 square miles. The dam is a gravity structure, 
sited near the source of the River Bann, 1120ft 
above sea level, and is 1000ft long. The reser- 
voir scheme cost about £1,500,000, about 4a 
third of which was the cost of the dam. The 
consulting engineers were R. Ferguson and 
S. Mcllveen of Belfast, and the contractor was 
John Laing and Son, Ltd. 
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Conveyor Belting Development 
Laboratory 


+ ensure that its belting division is fully in- 
formed of the requirements of industry and 
that full advantage is taken of the latest develop- 
ments in materials and techniques, the Dunlop 
Rubber Company, Ltd., has set up a new 
organisation at the Speke factory near Liverpool. 
The organisation, based upon a recently com- 
pleted industrial laboratory, is also closely 
associated with production control in the 
adjacent conveyor belting factory to ensure that 
specification requirements are maintained during 
manufacture, particularly where new or im- 
proved products or processes are concerned. 
The laboratory is a self-contained establishment 
with facilities covering all stages of production 
from the compounding of materials and textile 
preparation to the manufacture and evaluation 
of finished conveyor belts. It has an advantage 
in being able to draw upon the results of work 
carried out at the Dunlop research centre in 
Birmingham, close co-operation being main- 
tained through a joint committee which meets 
regularly to discuss projects and initiate new 
research. 

As already mentioned, the work of the con- 
veyor belting laboratory is divided into two 
main sections which deal respectively with 
testing and development, much of the equipment 
used by the development section being employed 
to reinforce the work of process control in 
the factory. For testing purposes in connection 
with factory production control, samples are 
cut from every separate belt produced to undergo 
examination for tensile strength and elongation; 
impact resistance ; adhesion, tear and flame 
resistance ; and non-static properties. The 
tensile strength and elongation tests are carried 
out on an Amsler machine, capable of applying 
loads up to 30 tons, arranged to provide records 
of warp and weft tensile strength at break as 
well as elongation of samples at working load. 
A special machine has been developed by the 
firm for testing impact resistance, and on this 
machine a loaded pendulum delivers a predeter- 
mined impact blow on a belt sample which can 
be trimmed to any required degree. 

Adhesion resistance tests are made with the 
conventional dead load hanging weight method, 
but more precise measurements are made when 
required using a Hounsfield ‘“‘ Tensometer ”’ 





giving a graphical record. Another ‘* Tenso- 
meter’? equipped with auxiliary devices is used 
to give accurate measurements of belt tear 
strength. To ensure that the information pro- 
vided by the control tests is properly utilised, 
quality control charts are maintained on all 
important properties and trends in production 
can be immediately observed. 

The equipment of the development section 
of the laboratory includes a mixing mill for 
preparing new compounds of rubber and p.v.c. ; 
a calender for evaluating the friction and topping 
characteristics of new compounds ; a spreader ; 
and a small hand-operated loom for making up 
experimental weaves in various fibres. To assess 
the power transmission and driving character- 
istics of transmission and conveyor belting a 
25 h.p. dynamometer equipment shown in our 
illustration has been installed. This equipment 
is also used to measure coefficients of friction 
and for endurance tests to evaluate fatigue 
resistance. The driving motor on the left is 
carried on floating bearings and is adjustable 
along slideways to provide for belt loading 
and adjustment for different belt lengths. Through 
the belt under test the generator in the right 
background is driven, and a range of pulleys 
of different diameters can be fitted to the motor 
and generator shafts to suit the particular design 
of belt to be tested. 

An outstanding piece of development work 
which has been carried out in this laboratory 
and which is expected to have a marked effect 
on future belt design and installation is the 
segmental belt. This design of belt is initially 
being used in conveyor installation and successful 
field trials have been completed over the past 
year or so. Its general construction can be 
seen in the photograph and diagram we re- 
produce. The belt is based upon a built-up 
mesh of steel wire or textile cord, which replaces 
the conventional woven textile base or carcase 
and provides a “castellated’’ form of joint 
claimed to have a strength and degree of cross 
flexibility equal to that of the main belt. The 
warp comprises a continuous loop of steel 
wires or cords bound together by rubber to form 
flat tapes about #in wide. The weft, also of 
wires or cords moulded in a flat strip, is about 
34in wide and is wound at a slight angle in a 
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Dynamometer equipment 

for assessing the character- 

istics of transmission and 
conveyor belts 
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continuous band over the warp tapes to form 
a belt of the required width. 

In each end of the warp loops there is inserted 
a flat hollow metal extension which provides a 
transverse slot for jointing purposes. These 
slotted ends of the warp structure project 
beyond the weft and, when the rubber body of 
the belt is moulded on to the mesh assembly, 
they provide the joint castellations. When 
joining two lengths of belt together the castel- 
lated ends are simply intermeshed and a flexible 
flat strip of steel passed through the line of 
slots across the full width of the belt. 

These belts are being made in a number of 
standard lengths which are coupled together to 
provide the full required run of a conveyor 
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Segmental belt and ‘‘ castellated ’’ design of joint 


installation. The form of construction enables 
a damaged length of belt to be quickly and 
easily removed and replaced without the use 
of tools—we are informed that in a recent test 
no less than four sections of belt were removed 
and replaced in seven minutes. Belts of this 
design can be made with a tensile strength of 
up to 30,000 Ib per inch width. 


British Standards Institution 


All British Standard Specifications can be obtained from the 
Sales Department of the Institution at 2, Park Street, London, W.\. 
HEAVY-DUTY COMPOSITE UNITS OF 
AIR-BREAK SWITCHES AND FUSES 

No. 3185 : 1959. Price 5s. To meet requests for a 
standard for composite units of switches and fuses 
suitable for higher voltage and duties more severe 
than those envisaged when B.S. 2510 : 1954 (** Com- 
posite units of switches and fuses for use in industrial 
systems and domestic circuits’) was drafted, the 
B.S.I. has now published a new standard dealing with 
composite units for industrial and power supply 
systems having normal current up to 800A and at a 
voltage not exceeding 380V to earth. The standard 
gives details of current and voltage ratings, con- 
struction, marking, electrical performance, and it 
specifies tests. An appendix gives details of tempera- 
ture measurements for the tests. Fuses incorporated 
in the composite units are required to comply with 
either B.S. 88 or B.S. 3036. 


ELECTRIC DISCHARGE LAMPS FOR 
GENERAL PURPOSES 

No. 1270: 1960. Price 5s. Revised to reflect 
current practice, this schedule of nineteen pages with 
three diagrams gives the dimensions, nominal light 
output, life and other relevant information in respect 
of electric discharge lamps. An innovation in the 
schedule is the incorporation of data on the electrical 
characteristics of lamps when operated in conjunction 
with suitable control gear. Among the organisations 
which contributed to the preparation of B.S. 1270 
were : The Institution of Electrical Engineers, the 
Association of Supervising Electrical Engineers, and 
He Society of Motor Manufacturers and Traders, 

td. 
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Advisory Council on Research 
and Development 


THE Minister of Power has reconstituted his 
Scientific Advisory Council and amended its 
terms of reference so as to emphasise that its 
advisory functions cover all aspects of research 
and development concerned with fuel and power 
from the laboratory to industrial application. 
The new terms of reference of the Council, which 
will be renamed the Advisory Council on 
Research and Development, are as follows : 
(1) To advise the Minister of Power on research 
and development in relation to his statutory duty 
of securing the effective and co-ordinated 
development of coal, petroleum and _ other 
sources of fuel and power in Great Britain, and 
of promoting economy and efficiency in the 
supply, distribution, use and consumption of 
fuel and power, whether produced in Great 
Britain or not. (2) To advise the Minister of 
new scientific and technical knowledge or appli- 
cations of knowledge throughout the world, 
which in the opinion of the Council should be 
taken into account in the performance of his 
statutory duties. (3) To keep the whole field of 
fuel and power under continuous review with the 
object of identifying problems needing research 
and development and advising the Minister of 
these problems with a view to discussion with 
the industries concerned. 

To ensure the co-ordination of the advice 
which the Minister receives on research and 
development matters, the Council will take over 
the functions of the Minister’s Fuel Efficiency 
Advisory Committee ; this committee is accord- 
ingly being wound up and the Council is being 
invited to appoint a standing Committee on Fuel 
Technology. 

The members of the Advisory Council on 
Research and Development are as follows : 
chairman,’ Sir Alexander Fleck ; deputy chair- 
man, Captain (E) W. Gregson, R.N.R.; mem- 
bers, Lieut-Colonel S. J. M. Auld, Dr. C. M. 
Cawley, Mr. T. B. Clark, B.Sc., Sir Josiah 
Eccles, Mr. W. K. Hutchison, Dr. W. A. Mac- 
farlane, Sir Harry Melville, Mr. L. Rotherham, 
Professor M. W. Thring, Dr. F. A. Vick, Mr. 
A. H. A. Wynn. 

As was announced on June 28, Sir Alexander 
Fleck has also accepted the invitation of the 
Minister of Power to be chairman of the Nuclear 
Safety Advisory Committee, which among other 
things will be responsible for advising on the scien- 
tific aspects of matters relating to nuclear safety. 


Poldhu Radio Site for National Trust 


AT a private ceremony at Marconi House, 
London, on July 6, Lord Nelson of Stafford, 
chairman of the English Electric Group, pre- 
sented to the National Trust the title deeds of 
some 40 acres of land at Poldhu, Cornwall, 
which were the site of the Poldhu radio station. 
The gift was accepted by Earl De La Warr, 
chairman of the Trust’s Estates Committee. 
Poldhu radio was dismantled in 1937, but is 
commemorated by a granite column on the cliff 
overlooking Mounts Bay. This was the site 
chosen by Guglielmo Marconi in 1900 to build a 
wireless station of a size never before thought 
possible. Its purpose was secret until, on 
December 12, 1901, Marconi announced that 
signals from Poldhu had bridged the Atlantic and 
were being received by him at St. Johns, New- 
foundland. Poldhu was in operation as a 
commercial wireless station for thirty-four years. 
In later years it was the scene of a development 
equally significant in the development of long- 
range radio communications, for it was here that 
the Marconi-Franklin beam system was evolved 
in 1924. Mr. C. S. Franklin, who joined the 
Marconi Company in 1899, was present at the 
ceremony on July 6. Another result of his 
research work at Poldhu was the development of 


coaxial cable. The granite column and some 6 
acres of land along the cliff edge at Poldhu were 
given to the National Trust by the company in 
1937. The latest gift is the remainder of the 
Marconi company’s property in this area. 


Symington’s Grave in Aldgate 


REFERENCE lately to the re-interment of bones 
disturbed, in the burial ground of St. Botolph, 
Aldgate, when laying drains to the crypt, is a 
reminder that among those buried there in un- 
marked graves was William Symington, who 
designed the engine of the first really practical 
steamboat. This engine—built at Carron Works 
under the personal supervision of Symington— 
was installed in the *“‘ Charlotte Dundas,”’ the hull 
being constructed at Grangemouth by Alexander 
Hart. The engine was of 10 h.p., the double- 
acting cylinder being 22in diameter by 48in 
stroke, the drive from the piston being trans- 
mitted through a connecting-rod to a crank on 
the shaft of a paddle-wheel located at the stern. 
The trials were carried out during March, 1802, 
among those present being Robert Fulton. 
Twenty-nine years later Symington died, in 
poverty, in the east end of London, his burial 
taking place on March 22, 1831. It must be 
deemed as singular as it is deplorable that 
within the City of London or its environs there 
should be buried three celebrated engineers the 
sites of whose graves are unmarked. They are 
Thomas Newcomen, father of the steam engine ; 
Richard Trevithick, father of the steam locomotive, 
and William Symington, father of the steamboat. 


Mechanised Telephone Accounting 


EXPERIMENTS and study extending over some 
ten years have enabled the Post Office to intro- 
duce punched card methods for the processing 
of accounting details from telephone call tickets. 
One of the first installations for this purpose 
came into operation last month at the Telephone 
Manager’s Office, Cross Street, Manchester 4. 
The equipment of this M.T.P. (Mechanical 
Telephone Processing) unit was designed in 
collaboration between Post Office engineers at 
Dollis Hill and engineers of International 
Computers and Tabulators, Ltd., 149, Park 
Lane, London, W.1, and embodies a new system 
for converting manually-recorded information 
into a punched hole pattern. The machines 
used for this purpose are known as mark scan- 
ning punches and operate on I.C.T. forty-column 
card tickets which are prepared at the exchanges 
to record details of telephone calls. The cards 
carry a matrix pattern of columns and numbers 
which enable the calling subscriber’s number and 
the charge for the call to be recorded by pencil 
marks. In passing though the mark scanning 
punch, a card stops for 20 milliseconds at each 
column position. During this stop the column is 
brightly illuminated and is viewed by a highly- 
corrected anastigmat lens of f1-9 aperture. The 
image so formed is projected through a series of 
surface-silvered mirrors, one of which oscillates 
at 100c/s in order to give maximum contrast 
range at the focal plane when a mark is being 
sensed. At the focal plane a photocell is 
located for each position where a mark may 
occur. The light fluctuations when a mark is 
being sensed therefore cause a varying current 
flow which is amplified electronically to energise 
an electromagnet. The magnets operate mecha- 
nical latches controlling the punches, which make 
the perforations simultaneously. Accuracy of 
punching is then checked for conformity with a 
predetermined pattern at a sensing station. 

Local call cards are fed to a_ high-speed 
summariser, operating at 200 cards a minute, 
which produces one punched card for the total 
number of calls recorded for a given period. 
This is another I.C.T. machine developed to a 


Post Office specification exclusively for this work, 
A mechanical sorter replaces manual sorting of 
cards according to subscribers’ numbers at a 
speed ten times faster than by hand, and an 
automatic tabulator totals and prints the state- 
ment forms on a continuous perforated card. 


Metal-Sprayed Structural Steelwork 


A COMMUNICATION received from the British 
Iron and Steel Research Association says that 
during the last twenty years the use of sprayed 
metal coatings of aluminium or zinc to protect 
structural steelwork has grown in importance and 
this method of protection is now frequently 
specified by consulting engineers for structures to 
be erected both at home and abroad. So far as 
is known, satisfactory results have been obtained 
in the majority of cases, but recently there have 
been several instances of premature failure of 
the protective scheme in important structures 
treated in this way. These observations have 
led to doubts regarding the merits of sprayed 
metal coatings beneath paint for the protection 
of structural steel. It is, therefore, important to 
clarify the position and lay down the conditions 
under which properly chosen and well applied 
composite protective schemes of sprayed metal 
coatings and paint can be relied on to protect 
steel satisfactorily for specified periods. 

B.L.S.R.A., through its Corrosion Advice 
Bureau, is organising a collaborative investiga- 
tion with the financial support of all who may be 
interested in the subject. Direct approaches 
have been made to the various trade associations 
and professional bodies concerned, but any 
others, including individual firms, who would like 
to participate are invited to write to the Secre- 
tary, Corrosion Advice Bureau, B.I.S.R.A., 140, 
Battersea Park Road, London, S.W.11. The 
object of the investigation will not be to compare 
a large number of painting schemes on a com- 
petitive basis but to show how good results can be 
achieved by following the advice given by experts 
based on present knowledge. To this end the 
test programme will be drawn up by an Advisory 
Research Panel, appointed at a general meeting 
to which all subscribers will be invited, and at 
which they will be free to make suggestions. 
The work will be carried out by the Corrosion 
Advice Bureau, and progress reports will be 
issued at appropriate intervals to subscribers six 
months in advance of open publication. 


Independent Sideband Transmission 


ELECTRICAL drive units enabling existing hf. 
transmitters to work on the independent side- 
band system have been developed as a joint 
project between the G.P.O. Engineering Depart- 
ment and the Communications Laboratory of 
Redifon, Ltd., Broomhill Road, London, S.W.18. 
In this equipment, known as GK.191, two 
independent input channels, each 6 kc/s wide, are 
modulated by 100 and 3000 kc/s oscillators to 
derive an output comprising two independent 
sidebands centred on 3-1 Mc/s. Used with 
channel displacement equipment and a suitable 
transmitter, up to four speech channels (each of 
300-3000 c/s) or thirty-two voice-frequency chan- 
nels can be radiated. 

A switch converts the drive unit to double 
sideband (a.m.) operation for emergency use. A 
fully-transistorised monitor receiver provides a 
continuous check on the output of the drive unit 
or of the associated transmitter. Automatic local 
and remote warning can be given for any signi- 
ficant change of carrier level; automatic limiting 
is incorporated in both audio input channels, and 
consistency of gain makes the GK.191 suitable 
for unattended operation. The drive unit, 


together with the monitor-receiver occupies 4 

single 7ft standard Post Office rack, which can be 

adapted to different installation requirements. 
(Reply Card No. E1106] 
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Productivity in Computing 


SpeEDS of operation in data processing equip- 
ment exceed the best that can be expected from 
input/output devices in their known forms. If 
full advantage is to be taken of high-speed com- 
puting capacity, therefore, the operation of 
several devices by one computer must be con- 
sidered, which involves using the computer for a 
number of jobs at the same time. This was the 
idea underlying the development of the * 1010” 
Data Processing System by the Electronic 
Apparatus Division of Associated Electrical 
Industries, Ltd., by whom the system was demon- 
strated on July 7 at the division’s new computer 
centre, Harper Hill, Derbyshire Road, Sale, 
near Manchester. The system is intended for 
business and industrial use, particularly in the 
regular revision of large quantities of stored 
information. 

The * 1010°’ computing unit illustrated can 
operate up to thirty-two items of peripheral 
equipment simultaneously, each through its own 
control unit. Communication between the 
computer store and any peripheral unit requiring 
to insert or extract information is effected by a 
high-speed data scanner, the operation of which 
leaves the computer free to carry out other 
instructions while these transfers are in progress. 
Idle time is minimised by an automatic “ pro- 
gramme switch” feature for sharing computa- 
tion time between the various programmes 
being carried out at any moment. An example 
of parallel programming shown at the demon- 
stration illustrated the interleaving of two pro- 
grammes in such a way that two jobs could be 
performed in only 5 per cent more time than 
would have been required to complete the long 
one by itself, while still leaving 28 per cent of 
the time available for a third job. These results 
are obtained by speeds of working enabling over 
500,000 characters and 70,000 operations to be 
handled in a second. The system has been 
designed so that the user is not confined to a 
particular make of peripheral equipment but can 
take advantage at any time of fresh develop- 
ments in this direction. Installations may be 
built up in stages as requirements arise. 

The small size of the computing unit has been 
achieved by the use of transistors and printed 
circuit boards throughout, and compact ferrite 
core matrices for the working store containing 
the programme instructions, data, and output 
information for the buffer stores in each ancillary 
equipment control unit. A computing unit com- 
prising the arithmetic and control unit and the 
control desk (as illustrated) occupies a floor space 
of 6ft 2in by 2ft 54in. The working store in the 
arithmetic unit (2048 words, or, by addition of a 
plug-in unit, 4096 words) is large enough for the 
“1010” to be regarded as a single-level-storage 
computer for most problems. A magnetic drum 


store holding 8192 words is provided mainly as a 
store for emergency or alternative programmes, 








but it may be used as a second level of storage 
where this is considered necessary. This is 
housed in an additional standard cubicle measur- 
ing 2ft lin wide by 2ft 54in deep by 6ft 44in high. 
Two cubicles of these dimensions contain the 
power supplies and are seen behind the operator 
in the illustration. It will be noted that the 
standard cubicle system allows flexibility in lay- 
out, which is increased by the fact that peripheral 
equipment can be installed in separate rooms if 
required. 

The new computer centre at Sale organises 
regular courses enabling intending users to 
familiarise themselves with the ‘“‘ 1010”’ system, 
to study programming, and to test the pro- 
grammes they have written. Although several 
programmes can be handled simultaneously by 
the computer, the data scanning and programme 
switch facilities relieve the programmer of the 
task of interleaving them himself. 

[Reply Card No. E1111] 


Tryweryn Reservoir 


LIVERPOOL CORPORATION has accepted the 
tender of Tarmac Civil Engineering, Ltd., for the 
construction of the reservoir and dam for Liver- 
pool’s Tryweryn water supply scheme in Merio- 
nethshire, at a cost of £2,503,506. The consulting 
engineers for the scheme are Messrs. Binnie, 
Deacon and Gourley. 

The dam will be a large earthen embankment, 
2100ft in length and 145ft in height; the capacity 
of the reservoir will be 16,000,000 gallons and the 
dam will require about 2,750,000 cubic yards of 
earth, which, locally, is chiefly glacial deposit 
with heavy boulders. 

The dam will impound the Tryweryn River 
which joins the River Dee at Bala about 5 miles 
downstream from the dam site. Water released 
from the reservoir will increase the flow in the 
River Dee in dry seasons, thus making possible 
the abstraction of water from the Dee at Hunt- 
ngton, near Chester, where it is planned to 
construct an intake, together with pumping 
stations, a storage reservoir, treatment works, 
&c., and thence an aqueduct to North Merseyside. 

When the reservoir is filled, the hamlet of 
Capel Celyn, consisting of a few cottages, a 
chapel and a school, together with part of the 
railway between Bala and Ffestiniog and the 
B.4391 road will be flooded. Work will start in 
August and will take five years to complete. 

The contractor is already employed in replacing 
part of the B.4391, by making a new road 100ft 
higher up. The new road will be about 44 miles 
long with a 20ft wide carriageway, and includes 
the construction of two bridges. One novel 
aspect of the main works lies in the design of the 
draw-off tower, where discharge will be effected 
by syphons; the tower was described briefly in 
THE ENGINEER of March 4 last. 


Control and arithmetic cub- 
4 icles of multi-programme 
i data processing system 
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Mobile CO, Welding Equipment 


A CO, MANUAL welding equipment of Philips 
design now being marketed in this country by 
Research and Control Instruments, Ltd., 207, 
Kings Cross Road, London, W.C.1, is stated 
to be capable of depositing up to 12 lb of metal 
an hour. With this equipment, illustrated below, 
all positional welding is practicable using con- 
ventional d.c. power sources. 

It consists of a compact three-wheeled assembly 
incorporating the wire reel and wire feed mech- 
anism, two CO, gas cylinders with all necessary 
gas and electrical controls, and an associated 





CO, welding equipment capable of depositing up to 
12 lb. of metal an hour 


hand-welding gun to which the welding wire, 
CO, gas and welding current are fed. 

This hand-welding gun operates with welding 
currents up to 320A, and weighs only 34 1b 
with feed cable attached. A heat barrier is in- 
corporated in the body of the gun, and a heat- 
proof hand shield is fitted. The composite 
feed cable includes, in addition to a tube which 
carries the welding wire and CO, gas, the 
switch and welding current leads. A cable 
12ft long is provided and the machine head 
rotates through 180 deg. on a turntable, per- 
mitting up to 20ft of free horizontal welding 
gun movement. 

Mounted on the turntable are the wire coil 
holder and wire feed mechanism with the feed 
drive motor and speed controls. Three sizes 
of wire, 0-9mm, 1-2mm, and 1-6mm, can be 
used, and it is only necessary to change the gun 
contact tip when changing wire size. The coil 
holder takes 441b or 56lb coils, and has an 
automatic friction brake. During welding the 
wire is fed by a solenoid-operated pressure roll 
and is automatically straightened by an adjust- 
able arrangement of rollers. The wire speed is 
continuously variable between 6ft and 54ft per 
minute by means of a graduated control mounted 
on the gearbox. 

Two standard CO, gas cylinders are carried 
in racks fixed one on each long side of the unit 
and a CO, heater with the gas regulator gauges 
and flow cartridge fully protected within the 
body. On the control panel are welding current 
volt and ammeters, together with on/off switch, 
fuses, and a red warning light, which glows if 
any of the interlocking safety controls operate. 
These safety interlocks automatically cut off 
the welding current and stop the wire feed if 
the gas supply fails. When the welding current 
is supplied from a motor-generator, an additional 
automatic control relay only allows the wire 
feed to operate when the generator field voltage 
has reached the correct value. The unit is 
suitable for either rectifier or motor-generator 
operation. 

[Reply Card No. E1113] 
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Longsight Electric Locomotive Depot 


THE first of the depots required for the main- 
tenance of high-voltage a.c. locomotives and 
multiple-unit stock in the London Midland 
Region of British Railways has been opened at 
Longsight, Manchester. It will deal with stock 
in the Manchester area and will come into full 
operation in September this year when 
electrified services are introduced between Man- 
chester and Crewe. 

Two through roads, with doors at each end, 
serve the maintenance bay, adjacent to which is 
an amenities, stores and workshop block. Both 
roads through the bay are wired with 25kV over- 
head equipment, at 17ft 3in, the contact wire 
over No. | pit being erected with a maximum 
stagger of 18in to allow the use of a specially- 
designed mobile crane for removal of panto- 
graphs and auxiliaries from the locomotives. 
Each bay also has a standard inspection pit, 
270ft long, this length being determined by the 
overall length of a four-car multiple-unit train. 
The pits are lit by recessed electric lighting fit- 
tings and have plug points for inspection 
lamps and other appliances. 

Along each side of No. 1 pit, throughout its 
length, is a jacking strip 30in wide, designed to 
allow the use of four 20-ton electrically-operated 
jacks for lifting electric stock in emergencies. 
These jacks, seen in use in the accompanying 
illustration, were supplied by Matterson, Ltd., 
Shawclough, Rochdale, and belong to the range 
described in our November 27, 1959, issue, page 
709. 

Isolation of the 25kV equipment through the 
depot is by motorised switches, located on the 
structures at each end of the shed, which are 
remotely controlled from a panel situated in a 
central position in the maintenance bay. This 
panel contains push-button controls for each 
switch behind padlocked doors. An external 
over-riding emergency push button is also pro- 
vided. Indicator lamps show whether the 25kV 
switches are open, closed, or in the earthed 
position, the latter being proved by auxiliary 
contacts on each switch in series with a 1: 1 
transformer feeding a green indicator lamp. 
The switches are closed by spring mechanisms 
wound by motors operated from the panels. 
Each panel controls two 25kV switches, the one 
which it is desired to close being selected by 
a rotary switch. The scheme was developed and 
the equipment supplied by the Electric Con- 
struction Company, Ltd., Wolverhampton, which, 


we understand, has since received orders for 
thirty similar installations. 

Maintenance equipment in the depot is trans- 
portable as far as possible for maximum flexi- 
bility. It includes a 6-ton mobile crane supplied 
by Steel’s Engineering Products, Ltd., which is 
designed to remove roof and internal equipment 
from the rolling stock without it being necessary 
to slew the 25kV overhead equipment, which 
therefore only has to be isolated and earthed as 
described above. The crane is also available for 
general lifting duties and for the loading and 
unloading of contact wire and catenary drums. 
Other transportable equipment comprises an 
Atlas ‘“* Copco’ compressor, Wakefield lubrica- 
tion equipment, and battery chargers by Legg 
(Industries), Ltd. 


Constant Torque Variable Speed 
Reduction Unit 


A VARIABLE speed reduction unit which trans- 
mits constant torque throughout its speed range 
has been developed by Fairbairn, Lawson, 
Combe, Barbour, Ltd., of Leeds, for use in 
power transmission systems, machine tools, 
textile machines and other equipment. This 
unit, based upon straightforward mechanical 
principles, is known as the * Contorq’’ and is 
initially being made in one standard design for 
a constant input speed of 450 r.p.m., which 
gives a steplessly variable speed range of 0 to 
50 r.p.m. at the output shafts. A “cut away ”’ 
photograph of a typical unit is reproduced on 
this page and to it there can be fitted a flanged 
motor drive, gearing to suit particular applica- 
tions or differential attachments to increase the 
Output speed to 0 to 100 r.p.m. or a variation 
of 100 r.p.m. over any other range of speeds. 
For the given input the unit gives a constant 
torque output of 2520 lb in. over the speed 
range. Speed changes are effected by turning 
a knurled knob with reference to a graduated 
dial, and speeds can be varied with the equipment 
either running or stationary. 

The principle of operation can be followed 
from the diagram below. Two single lobe 
cams A are secured on the input shaft with their 
lobes set at 180 deg. to each other. Rotation 


of these cams imparts an oscillating movement 
to the two levers B, the roller ends of which 
are held in contact with the cams by spring 
loading. These levers are of crank design and 
at their opposite ends their lower surfaces 





Lifting a locomotive body at the depot by means of four electrically-operated jacks 





Standard variable-speed reduction unit with casing 
cut away to show mechanism 


register on rollers C which are slidable along 
the tops of a second set of levers D. The cams, 
through the levers B and the rollers C, thus 
serve to oscillate the levers D and, in accordance 
with the positive of the rollers, a greater or 
lesser degree of oscillation is imparted to the 
second set of levers. This second set of levers 
is coupled to free-wheel mechanisms E attached 
to the output shaft. Thus, by sliding the rollers 
along their path between levers B and D through 
their screw-operated bracket supports, the 
angular movement of the levers D is varied 
from zero to maximum and a_ proportional 
degree of movement is transmitted to the free- 
wheel mechanisms. 

The angular setting of the cam lobes is such 
that a continuous rotary motion is imparted 
to the output shaft, ie. one free wheel is 
imparting its turning movement whilst the other 
is returning to its starting position. The cams 
are designed to give constant angular velocity 
and overlap by some 50 deg. to eliminate loss 
of movement at the point of drive change from 
one free wheel to the other. 





OUTPUT SHAFT 


INPUT SHAFT 


Diagrammatic arrangement of ‘‘ Contorq ’’ variable- 
speed reduction unit 


As can be seen in the sectioned illustration, 
all rotating parts of the mechanism are mounted 
on ball and roller bearings and effective lubrica- 
tion is provided from the oil bath in the bottom 
of the casing. 

[Reply Card No. E1122] 


Extended Range of High-Voltage 
Switch-Fuse Units 


THE scope for protecting and controlling 
distribution transformers by high-voltage switch- 
fuse units has been considerably extended by the 
introduction of a range of powder-filled fuse 
links made by Line Equipment, Ltd., Bridgend, 
Glamorgan. With the fuse links’ previously 
available the size of transformer that could be 
protected by the Brush Electrical Engineering 
Company’s HF11 switch-fuse unit was limited to 
about S5OOkVA at 11kV, but with the new fuse 
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links the rating has been raised to 1500kVA at 
11kV. 

We learn that these fuse links have been tested 
in accordance with B.S.2962, either at the Dutch 
testing station (K.E.M.A.) or at one of the 
testing stations of the Association of Short 
Circuit Testing Authorities (A.S.T.A.) in Eng- 
Jand. Certification tests were made not only at 
the maximum ratings specified in B.S.2962 but 
also at lower current ratings. The fuse links are 
current-limiting devices, consisting of pure silver 
wire or strip (depending on the current rating) 
wound helically on ceramic carriers, surrounded 
by fine silica sand and contained in a ceramic 
barrel fitted with copper end ferrules. A pilot 
fuse fed through the centre of this assembly 
operates a striker pin which, in turn, actuates 
the switch tripping mechanism. 

Certified Ratings of L.E.L. Fuse Links for use in 
Brush Type HF\\ Switch-Fuse Unit 


Normal 

Voltage, kV current, A MVA 
BiB ane aye ae 10 ead 75 
SS See Nes ier 10 sek, Shee 150 
wa ce. ave Sec: SieC Ces 100 “aa - ae 75 
: Ore ee ae 100 sae? ie 150 
6°6... a. a sea, oe 10 one eee 150 
i Se a ae ae 10 an alba 250 
6°6... ... si “aa Bie 715 ose eee 150 
6°66. ses eae. AGS ees as iis: wee 250 
5. Saree ae Tae 125 cee 250 
OE kde d08 eda eee ee 10 aie x6 250 
| See ee. aa: ee 50 pea ee 250 
encax, kis caae oak ae 70 en’ ame 250 
| 90 aie: aes 250 


In the high-voltage switch-fuse units made by 
Brush Electrical Engineering Company, Ltd., 
Loughborough, the Line Equipment fuse links 
are mounted in an air-insulated fuse chamber 
fitted with phase separation barriers, as illustra- 
ted. Such equipments have been tested in 
accordance with A.S.T.A. “Rules for the 
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High-voltage switch-fuse unit equipped with fuse 
links rated at 90A, 250MVA, 11kV 


Short Circuit Testing of Circuit Breakers and 
Automatic Switches in Combination with Elec- 
tric Fuses and Fuse Links.’’ Units equipped 
with fuse links rated at 50A, 70A and 90A, 
250MVA, at 11kV have been successfully tested 
in accordance with these rules and heat runs have 
been carried out at the manufacturer’s works to 
demonstrate compliance with temperature rises 
Stipulated in B.S.2962. 

The HF11 high-voltage switch-fuse unit is 
Suitable for indoor or outdoor service and can be 
used singly or as part of a multi-panel switch- 
board, such as a ring-main unit, in conjunction 
with fault-making oil switches. 

(Reply Card No. E1123). 


N.C.B. Equipment Developments 


A MECHANISM to facilitate the release of wedges 
used with telescopic friction props developed at 
the National Coal Board’s Central Engineering 
Establishment is shown in the accompanying 
Photograph. It consists of a small hydraulic 
(or pneumatic) ram which can be attached to the 








Telescopic friction prop wedge release mechanism in 
operating position 


prop stirrups by two claw arms, one fixed and the 
other pivoted. These arms are mounted on a 
collar screwed on to the ram cylinder and the 
end of the ram plunger is serrated to give a 
firm contact with the prop wedge. A flexible 
hose which connects the ram cylinder with a 
manually-operated pump is long enough to 
enable the operator to stand at a safe distance 
while the wedge is being removed to collapse the 
prop. 

Once the unit has been fixed in position 
extension of the plunger when pressure is applied 
releases the wedge. A valve on the pump is 
released after the roof prop has been freed and 
enables the plunger to be retracted. The ram 
can then be removed from the prop by taking out 
a locking pin on the pivoted arm, which enables 
the arms to be removed from the prop stirrups. 
This mechanism can also be used to set wedges 
and give a constant clamping force to a prop. 

Another recent development of Central Engi- 
neering Establishment is a short portable con- 
veyor powered by a hydraulic motor. This 


Short portable conveyor 
with hydraulic motor drive 


conveyor, although originally designed for use 
in the stable holes of mechanised faces to cut 
down the wasteful operation of “* casting back,” 
has also proved sufficiently light and portable to 
be lifted into the pack holes where it can serve a 
similar purpose on the ripping shifts. As can be 
seen in the illustration, it consists of a light 
tubular frame which is 8ft long and carries an 
18in wide belt. Because of the lightness of the 
hydraulic motor, the combined weight of the 
motor and driving drum is considerably less than 
that of an equivalent electrically-driven drum, 
and the overall weight of a single conveyor, 
including hydraulic motor, is only 270 lb. 
Several of these conveyors can be driven from 
a single hydraulic power pack, each motor 
requiring 2} gallons per minute at 6001b to 
1000 Ib per square inch. The belt speed is 
regulated by a control valve which also ensures 
an even distribution of power when more than 
one conveyor is being driven from the same 
power source. Where a hydraulic power pack 
is already in use, as on fully mechanised faces, 
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this equipment can also be used to drive the 
conveyor motor. In one such installation one 
of the new conveyors has given trouble-free 
service for about six months while operating from 
a 50 per cent soluble oil and water hydraulic 
system supplying power to the self-advancing 
supports on a face. This installation was in a 
2ft seam, where the lightness and manceuvra- 
bility of the units proved particularly advanta- 
geous. 

On longwall coal faces which are inclined at 
any gradient up to one in two it is the practice 
when using a coal cutter to flit the machine 
downhill and cut only on the uphill run. This 
technique presents a safety problem of preventing 
the machine from slipping, particularly while 
flitting operations are being carried out. To 
overcome this problem an automatic clamp, to be 
used in conjunction with a safety rope, has been 
designed by Mr. W. McLaren, underground 
shift foreman engineer at Michael Colliery. This 
spring-loaded and lever-operated clamp is mount- 
ed on top of the coal cutter. A safety rope, 
which is anchored above the machine during 
flitting, and above and below the machine during 
cutting, passes between the jaws of the clamp 
and is held in position by guide holes in a cover 
which is locked over the clamp during traversing. 
The clamp mechanism is so arranged that when 
cutting the pull on the haulage rope releases the 
clamp from the safety rope, allowing the machine 
to move. If the haulage rope breaks or slackens 
off for any reason, the release of tension on the 
clamp mechanism causes the jaws to grip the 
safety rope, and the machine is held where it is 
until tension is re-applied. 

When a machine is flitting, the haulage rope is 
taken from the haulage drum round both idler 
pulleys and down the face, on the required side, 
to the anchor post. During flitting the strain is 
taken by the haulage rope and the clamp mechan- 
ism releases the safety rope, but if the machine 
tends to travel faster than the haulage rope can 
be taken in the clamp jaws lock on to the safety 
rope, retarding the machine until the slack in the 
haulage rope has been removed. 





The Problem of Car Parking 


THE Institution of Municipal Engineers will 
be holding a one-day Convention on October 6, 
1960, at Caxton Hall, Westminster, S.W.1, on 
‘** The Problem of Car Parking.’’ The Institution 
considers that the problem of car parking is a 
most urgent one confronting local authorities 
and municipal engineers at the present time, and 
of fundamental importance in relation to the 
solution of present and future town traffic 
difficulties. 

The provisional programme of the convention 
includes the dollowing papers: ‘* Traffic and 
the Parking Problem,’ by Mr. J. L. Beckett, 
city surveyor, Leicester; ‘‘ Control of Street 
Parking,’ by Mr. A. W. Hogg, city engineer, 
Westminster ; *“* Roof-Top Parking and Mechan- 
ical Parking,’ by Mr. Granville Berry, city 
engineer and surveyor, Coventry ; and * Park- 
ing Problems at Seaside Towns,” by Mr. D. J. 
Howe, borough engineer and surveyor, Brighton, 
and Mr. E. O. Baxter. 
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Heavy-Duty Presses 


THE accompanying illustration shows a typical 
300-ton straight-sided, single-action press made 
by Danly Machine Specialities Inc., of the United 
States, in capacities from 100 to 2500 tons and 
with strokes up to 16in. This company now has 
offices in this country (its U.K. agent being 
Gaston E. Marbaix, Ltd., Darnshere House, 
Vicarage Crescent, London, S.W.11) and presses 
to its designs are being made at the Scotstoun 
works of Harland and Wolff, Ltd. 

The presses have welded steel box frames, 
within the crown of which are enclosed the 
driving mechanism and all gearing. An air- 
operated clutch through which the drive is 
transmitted to the eccentrics on the shaft is air- 
cooled and has a spider friction member with 
solid block inserts of special friction material. 
If required, a two-speed clutch can be fitted; this 
comprises two continuous-duty, air-operated, 
concentrically-mounted clutches with a flywheel- 








300-ton, 12in stroke, single-action press 


mounted high-speed unit for return and approach 
movements and a low-speed unit with reduction 
gearing to give slow movement for the draw 
portion of the stroke. A spring loaded brake is 
held open by air pressure when the clutch is 
engaged and the mechanism is designed to 
** fail-safe ’’ in the event of air leakage. 

To eliminate bending stresses being imposed 
on the drive shaft by the flywheel a steel quill 
projecting from the press crown is designed to 
support the entire weight of the flywheel. This 
outboard mounting of the flywheel also facilitates 
access to all working parts of the clutch and 
simplifies maintenance. The drive mechanism 
is designed to deliver the full rated capacity of a 
press tin above the bottom of its stroke. The 
weight of the slide and the reciprocating parts of 
the press are counterbalanced by air cylinders 
and the air pressure can be adjusted to counter- 
balance also the weight of the dies. All parts 
of the press are automatically lubricated from a 
central system whilst the machine is in operation. 
Grouped push-button controls speed and simplify 


operation of the press and, if required, remote 
controls can readily be incorporated to suit 
particular applications. 

The largest presses made in this range are 
designed for operating at seven to eighteen 
strokes a minute and have strokes from 16in to 
32in, the smaller sizes operate at twenty-four to 
fifty strokes a minute over a length of 4in to 12in. 
The machine illustrated has a slide stroke of 12in 
with power adjustment over 10in. With the 
stroke down and the adjustment up the distance 
between the slide and the bed is 33in on the press. 

[Reply Card No. E1141] 


Ship Loading Calculator 


Hutt damage resulting from the incorrect 
distribution of cargo has given rise to a demand 
for a rugged simple-to-operate calculator which 
can quickly and accurately determine the hull 
stress for every condition of loading. To meet 
this demand the Sperry Gyroscope Company, 
Ltd., has put on the market a calculator, of 
Norwegian design, under the name Sperry/ 
Sintef loading calculator. 

This is a robust electrical computer which 
does not use valves and is built up from standard 
sub-assemblies. These are fitted into a shallow 
cast alloy case, suitable for bulkhead mounting, 
the length of which depends upon the number of 
transverse bulkheads. The unit takes power 


** Sperry Sintef ’’ ship 
loading calculator 


from the ship’s mains, does not require mainten- 
ance and is calibrated, as dictated by the ship’s 
characteristics, prior to installation. Three 
standard sizes of calculator will be available, 
one suitable for cargo ships having up to twelve 
compartments, a second for the average tanker 
having thirteen to sixteen compartments and a 
third for a super tanker with seventeen to twenty 
compartments. Our illustration shows that the 
face plate contains an outline of the ship with a 
tonnage setting knob for each cargo compart- 
ment, associated with a selector switch, mean 
draught and shearing force setting knobs. There 
are similar arrangements for obtaining trim 
and bending moment and also a balance meter. 
Trim, bending moment, mean draught and 
maximum shear stress are obtained in sequence 
by setting on the cargo tonnage values for each 
compartment, selecting the information required 
and adjusting the setting knobs to obtain a zero 
reading on the balance meter and then reading 
the answer against the appropriate graduated 
dial. 
[Reply Card No. E1142] 


Ballast Pump 


Water turbine-driven trimming pumps on 
board the oil tanker ‘‘ Texaco lowa,’’ 40,950 
tons dead-weight, are claimed by the maker to be 
the first of their kind to be installed aboard a 
merchant vessel. The pumps were built by De 
Laval Ljungstr6m Turbine Company, Stockholm- 
Nacka, which also supplied her main turbines 


developing 16,500 s.h.p. continuous rating, 
The tanker was delivered by Kockums, Malmé, 
in the summer of 1959. Her six month survey 
showed the pumps to be in good condition. 

The centrifugal ballast trimming pump is 
driven by a water turbine that is in turn driven by 
water delivered from a standard Butterworth 
fire pump. The unit is suspended submerged 
some 3ft from the bottom of the tank by means 
of its own water delivery and exhaust piping and 
by the discharge pipe. 

It consists of a single water turbine wheel and 
an impeller sharing a common shaft, all enclosed 
in a bronze casing. All bearings are water 
pressure lubricated by driving water led to them 
from the main delivery pipe through a by-pass 
that has first passed through a gravity dirt trap 
equipped with settling tank. To obviate undue 
wear the bearing faces of the rotor are lined with 
“* Ferrobestos ’’ and those of the housing with 
“ Stellite.” Capacity is in the region of 925 
gallons per minute with a rotor speed of 1500 
r.p.m. The unit is designed to operate in 
conjunction with a Butterworth pump delivering 
360 gallons per minute at 170 lb per square inch 
gauge. In cases where other conditions apply, 
adjustments can be made to the standard design. 
It is stated that the new pump has a capacity 
about double that of a normal water ejector used 
in conjunction with a Butterworth pump. 

[Reply Card No. E1143] 





Launches and Trial Trips 


CLova, trawler ; built by John Lewis and Sons, 
Ltd., for Clova Fishing, Ltd.; length overall 133ft, 
breadth 25ft 6in, depth moulded 12ft 9in; fish hold 
6500 cubic feet, electric trawl winch ; 800 fathoms of 
24in warp, diesel-driven trawl winch generator 
121kW, two 20kW diesel-driven generators ; Polar 
M.44.M diesel engine 640 b.h.p. at 250 r.p.m._ Trial, 
April 21. 

MONTCALM, cargo ship ; built by William Dox- 
ford and Sons (Shipbuilders), Ltd., for Montship 
Lines, Ltd.; length between perpendiculars 420ft, 
breadth moulded 58ft 6in, depth moulded 35ft 9in, 
deadweight 7450 tons on open shelter deck draught ; 
four holds, complement of 5-ton and 10-ton derricks ; 
Doxford opposed-piston oil engine, five cylinders 
700mm diameter by 2320mm combined _ stroke, 
154 knots service speed. Trial, May 10. 


NETHERLEY, trawler; built by John Lewis and 
Sons, Ltd., for the Glendel Fishing Company, Ltd.; 
length overall 116ft, breadth 23ft, depth moulded 12ft, 
fish room 4700 cubic feet, 100 b.h.p. electric trawl 
winch, barrel capacity 500 fathoms of 23in warp, 
one trawl winch 814kW generator driven by 160 b.h.p. 
diesel engine, two 15kW diesel-driven generators ; 
Widdop Mark G.M.B.5 diesel engine, 550 b.h.p. at 
300 r.p.m. Trial, May 10. 


SCARLET Iis, cargo and passenger ship ; built by 
Ferguson Brothers (Port Glasgow), Ltd., for the 
Government of Trinidad ; length between perpen- 
diculars 183ft, breadth moulded 36ft 6in, depth 
moulded 12ft 9in, cargo 182 tons, 100 tourist-class 
passengers, 200 deck passengers ; speed 14 knots ; 
three 60kW diesel-driven generators, two Crossley 
Mark HRN.8 diesel engines. 
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Machine Tools 


Statistics issued by the Machine Tool 
Trades Association giving monthly figures 
of deliveries, orders on hand and estimated 
net new orders for machine tools show that 
the pattern established in the closing months 
of 1959—a vigorous inflow of new orders, 
rising deliveries and growing order books 
accelerated in the first four months of this 
year. The value of net new orders received 
by the industry in the first quarter increased 
sharply and was 145 per cent more than a 
year earlier. The increase in orders from 
abroad, 120 per cent, was less than from the 
home market but, nevertheless, substantial. 

It is pointed out in the statement accom- 
panying the statistics that the figures for 
April are estimates based on returns from 
firms accounting for about 75 per cent of 
total deliveries, whilst the figures for March 
incorporate information supplied quarterly 
by some additional firms. All figures include 
estimates for small firms making annual 
returns only. 

New orders received in April, (£12,436,000) 
were less than in March, (£16,499,000) 
although still very high, states the Associa- 
tion. The fall in deliveries in April, 
£6,420,000 compared with £8,900,000 in 
March, can be accounted for by the normal 
fall in that month and the changed incidence 
of the Easter holiday. The order book at the 
end of April stood at £78,329,000, as against 
£72,312,000 at the end of March. Since 
deliveries began to expand in the second 
quarter of last year the growth of export 
deliveries has been rather faster than of 
deliveries to the home market. With net 
new orders exceeding current deliveries by a 
large margin orders on hand have grown 
rapidly. At the end of April, the statement 
concludes, their value was 40 per cent more 
than at the beginning of the year and 59 per 
cent more than the low point at the end of 
July, 1959. 

The Machine Tool Trades Association 
has also issued attendance figures for the 
International Machine Tool Exhibition at 
Olympia, which closed last Friday, July 8. 
Attendances totalled 105,030 for the twelve 
days the show was open, compared with 
102,316 for the last exhibition, held in 1956, 
which continued for thirteen days. Visitors 
from overseas numbered 10,000. 





Steel Plant Expansion 


Plans for the still further improve- 
ment of its iron and steelmaking capacity 
were announced last week by Dorman 
Long (Steel), Ltd. The Iron and Steel Board 
has given its approval to the company’s 
proposals to install a sixth 360-ton tilting 
Open-hearth furnace and a third 600-ton 
mixer at the Lackenby melting shop. It 
will be recalled that when the Lackenby 
plant was built (THE ENGINEER, August 6 
and 13, 1954) provision was made for these 
additions. It is proposed to apply tonnage 
oxygen steelmaking techniques to all the open- 
hearth furnaces at Lackenby. Approval 
has also been given to the building, at the 
Clay Lane blast-furnace plant of the Cleve- 
land works, of a third 27ft 6in hearth 
diameter furnace with a capacity of 1500 
tons a day. 

The estimated total capital expenditure 


on these latest developments is £6,819,000. 
Work is to begin immediately and member 
companies of the Dorman Long group are 
to be responsible for construction ; it is 
anticipated that the new units will be in 
operation by the end of next year. Their 
completion will increase the company’s 
ingot steel capacity to 2,600,000 tons a year. 


Employment 

The Ministry of Labour says that, 
during May, the number of people in civil 
employment in Great Britain is estimated to 
have increased by 99,000 to a total of 
23,519,000 (15,446,000 men and 8,073,000 
women). Some of the increase was no 
doubt due to seasonal factors, as in agricul- 
ture, the distributive trades and miscellaneous 
services. But in most of the manufacturing 
groups, there were additions during May to 
the manpower totals. In the engineering 
and electrical goods group, for example, the 
number employed increased by 9000 to a 
total of 2,052,000, compared with 1,933,000 
a year earlier. On the other hand, the 
number employed in shipbuilding and marine 
engineering declined by 2000 during May to 
a total of 255,000, compared with 267,000 a 
year earlier. Outside the manufacturing 
industries, the principal change was in 
building construction, in which 1,532,000 
were employed, an increase of 23,000 during 
the month. But the number employed in 
mining and quarrying again fell in May, the 
total at the end of the month being 771,000. 
In its report, the Ministry states that the 
number of operatives working overtime in the 
manufacturing industries in the week ended 
May 28 was 1,773,000 or 66,000 more than 
at the end of February. In the same week, 
the number of operatives on short-time work- 
ing in the manufacturing industries was 
31,000, which was 6000 more than at the 
end of April but 6000 fewer than three 
months earlier. The average number of 
hours of overtime worked in the week was 
eight, and the average number of hours lost 

by each operative on short time was ten. 


Industrial Training in Operational Research 


The British Iron and Steel Research 
Association has announced the introduction 
of a graduate apprenticeship scheme for 
specialised training in operational research. 
It is stated that the purpose of this scheme 
is to train recruits not only in the specialist 
techniques, but also in the practical art of 
applying these methods to actual industrial 
problems. 

During the two-year course the apprentice 
will be regarded as a temporary member of 
the B.I.S.R.A. staff at a salary of £700 a 
year at the age of twenty-one, with an 
extra £25 for each year above that level. 
Training will consist of day-to-day experience 
as a member of a team engaged on actual 
problems in the steel industry, followed by 
a more formal course in techniques arranged 
in collaboration with the London School 
of Economics. The course will culminate in 
an examination for the Diploma in Opera- 
tional Research recently instituted by the 
London School of Economics. The basic 
qualification for an apprentice is a good 
degree in a pure or applied science, mathe- 
matics, or statistics. It may be recalled that 


the Operational Research Department of 
B.1.S.R.A., which is sponsoring the scheme, 
was Started in 1946, and has a wide industrial 
experience of operational research. It is 
believed that the new scheme provides an 
unusual opportunity for the ambitious man 
to acquire a first-class training in a rapidly 
expanding field. Further particulars, in- 
cluding an explanatory leaflet, can be ob- 
tained on application to B.I.S.R.A. Per- 
sonnel Officer, 11, Park Lane, London, W.1. 


Apprenticeship Schemes 


Two new apprenticeship schemes have 
been announced by Pirelli, Ltd. The com- 
pany says that the schemes offer opportunity 
to obtain a first-class grounding in engineer- 
ing and production techniques for intelligent 
young men under the age of seventeen at 
the Pirelli factory, Derby Road, Burton-on- 
Trent. Both schemes are based on five-year 
apprenticeships, on completion of which the 
apprentices will have excellent prospects for 
advancement in the particular sphere in 
which they are interested. While they are 
indentured they will be given every encourage- 
ment to develop their individual talents. 

A student apprenticeship scheme will be 
open to grammar and technical school pupils 
who have obtained, or expect to obtain, 
passes in at least five subjects at “0” level 
in the G.C.E. examinations. Two of the 
subjects must be mathematics and English 
language. The first six months will be a 
trial period to ensure that the apprentices 
will be able to settle happily into the routine 
of factory life. Student apprentices will be 
given a thorough training in machine shop, 
drawing-office, work study, and industrial 
engineering practice, and in every phase of 
tyre, footwear, and resilient webbing pro- 
duction, as well as in other aspects of factory 
procedure. During the fifth year they will 
be attached to production supervision, thus 
enabling them to acquire experience of 
management problems. A trade apprentice- 
ship scheme will be open to suitable young 
men, also under the age of seventeen, who 
have a good educational background, are 
physically fit, are interested in, and show 
an aptitude for, the various trades involved. 
Again, there will be a six-month trial period 
enabling the young apprentices to become 
familiar with factory life. | During this 
time they will begin technical courses in 
engineering departments, the main emphasis 
being on machine-shop practice and mach- 
inery maintenance. In the last year of the 
scheme apprentices will spend some time 
in the drawing-office, in the stores, and 
learning tool fitting. During the five years 
all apprentices will be able to attend courses 
at the local technical college without loss 
of pay. No premium will be involved and 
Pirelli, Ltd., will be responsible for all course 
and examination fees. Travelling expenses 
will be allowed in accordance with the 
company’s general policy in this direction, 
and tools will be provided as required. 

The schemes will be operated by the chief 
engineer, the personnel officer, and the 
training officer. They will be responsible for 
the selection of applicants and will act as a 
management committee, reviewing the pro- 
gress of all apprentices at six-monthly 
intervals. 
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Appointments 


VISCOUNT ADDISON has been installed as president 
of the Institute of the Motor Industry. 


Mr. E. S. MILK has been appointed manager of 
industrial. and scientific export sales, Honeywell 
Controls, Ltd. 


CUMMINS ENGINE CoMPANY, Ltd., has announced 
the promotion of Mr. John C. Skarratt to London 
office manager. 


Mr. T. H. Cook, M.I.E.E., has been appointed 
chief applications engineer of the Morgan Crucible 
Company, Ltd. 

Mr. G. A. Jones has been appointed manager of 
the contract supervision and installation department, 
Honeywell Controls, Ltd. 


LONDON TRANSPORT announces that Mr. W. A. 
Worth has been appointed an officer of the Executive, 
with the title of purchasing officer. 


THe Hospart MANUFACTURING COMPANY, Ltd., 
announces that Mr. A. W. Brenchley, sales manager, 
and Mr. H. R. Hetherington, A.M.LE.E., chief 
engineer, have been appointed directors. 


A.E.I. LAMP AND LIGHTING ComMPANY, Ltd., has 
appointed Mr. E. V. Bowers manager of the southern 
region, and his offices will be at 132-135, Long Acre, 
London, W.C.2. Mr. Bowers has succeeded Mr. 
E. J. Melville who has been transferred to head- 
quarters’ staff. 


THE BristOL AEROPLANE COMPANY, Ltd., states 
that, following his appointment as chairman of 
B.O.A.C., Sir Matthew Slattery has tendered his 
resignation from the boards of the Bristol Aeroplane 
Company, Ltd., and of its associated company, 
Bristol Aerojet, Ltd. 


DANIEL ADAMSON AND Co., Ltd., announces that 
Mr. J. E. Roach has retired from the managing 
directorship and from the board of directors. Mr. 
Otto F. Reichwald has been elected a director in his 
place and will take up the full time appointment as 
managing director later in the year. 


THE Monp NICKEL Company, Ltd., announces 
that Dr. G. L. J. Bailey has relinquished his position 
as superintendent of Mond’s development and 
research laboratory in Birmingham and has trans- 
ferred to London to become manager of research. 
Mr. E. J. Bradbury has succeeded Dr. Bailey as 
superintendent, Birmingham. 


Sir RALPH SorLeEY, F.R.AeS., deputy chairman and 
managing director of de Havilland Propellers, Ltd., 
and a director of de Havilland Holdings, Ltd., 
retired on June 30. He has been succeeded as 
managing director of the Propeller Company by 
Mr. H. G. Sturgeon, who has been deputy managing 
director for the past three years. 


BristoL Aircraft, Ltd., states that following the 
appointment of Mr. J. B. Mackirdy, formerly deputy 
chief inspector, to be works manager of the company’s 
Cardiff factory, Mr. R. A. Horrex has been appointed 
deputy chief inspector (aircraft) and Mr. K. L. Smith 
deputy chief inspector (guided weapons). Mr. R. L. 
Hurd has been appointed inspection administrator. 


Mr. W. R. FArRNES, sales director of Bristol 
Aircraft, Ltd., has resigned from the board of 
directors and has been transferred to the Bristol 
Aeroplane Company, Ltd. He has been appointed 
a director of Bristol Aerojet, Ltd., in succession to 
Sir Matthew Slattery, and managing director of 
Bristol Aeroplane Plastics, Ltd. 


Dr. Harry Hookway has been appointed director 
of the United Kingdom Scientific Mission in Wash- 
ington, D.C., and scientific attaché at the British 
Embassy there. He will succeed Mr. E. S. Hiscocks, 
who is returning to Britain in the autumn on com- 
pletion of a three-year tour of duty to become 
director of the Tropical Products Institute. 


CENTRAL ELecTRICITY GENERATING BOARD has 
announced the appointment of Mr. E. C. Shackleton, 
A.M.I.Mech.E., A.I.E.E., as assistant chief project 
engineer of the Midlands Project Group. M. 
Shackleton became a project engineer in the Midlands 
Project Group in March, 1958, and has relinquished 
that position to take up his present appointment. 


Mr. G. A. S. BARTLEY has been appointed 
manager of the London office of C. A. Parsons and 
Co., Ltd., in succession to Mr. John Packard who, 
following a recent illness, has asked to be relieved 
of some of his responsibilities. Mr. Packard will, 
however, remain at London office as deputy manager, 
a position which for a number of years past has 
been filled by Mr. Bartley. 


ASSOCIATED ELECTRICAL INDusTRIES, Ltd., HEAVY 
PLANT Drvision, states that Mr. R. R. Auitson, 
M.I.Mech.E., has been appointed consultant to the 
division and will undertake special duties in con- 
nection with the promotion of A.E.I. business in 
centrifugal compressors and allied apparatus. Mr. 
T. E. Adams, previously chief engineer, nuclear 
auxiliaries department, A.E.I. turbine-generator div- 
ision, has been appointed manager of the com- 
pressor engineering department, A.E.I. heavy plant 
division. 


TURNER AND NEWALL, Ltd., has announced the 
following changes in the boards of certain of its 
subsidiary companies. Mr. N. A. Morling, who is a 
member of the parent board and chairman of Turner 
Brothers Asbestos Company, Ltd., J. W. Roberts, 
Ltd., and Glass Fabrics, Ltd., has been appointed 
to the board of Ferodo, Ltd. Mr. G. S. Sutcliffe, a 
member of the parent board and chairman of Ferodo, 
Ltd., has been appointed to the boards of Turner 
Brothers Asbestos Company, Ltd., J. W. Roberts, 
Ltd., and Glass Fabrics, Ltd. 


THE CEMENTATION GROUP OF COMPANIES announces 
that Mr. Walkden has been appointed manager for 
the Far East and Australasia, responsible for the 
general control of contract work carried out by the 
Cementation Group in India, Ceylon, Australasia 
and Far Eastern centres but excluding New Zealand. 
He will relinquish his appointment as general man- 
ager India, Pakistan and Ceylon on July 28. Mr. 
W. J. Greig will become manager of the Indian 
Branch of the parent company on July 29. The 
Pakistan branch will be controlled by the Middle 
East general manager, Mr. P. Massarik, as from 
August 1. 


THE ENGLISH ELECTRIC COMPANY, Ltd., states 
that Sir Gordon Radley, M.I.E.E., is now devoting 
part of his time to work with the English Electric 
Group of Companies, particularly in the development 
of telecommunication equipment for world markets. 
Sir Gordon Radley has also been elected a director 
of three of the Group’s subsidiary companies, 
Marconi’s Wireless Telegraph Company, Ltd., 
Marconi Instruments Ltd., and the English Electric 
Valve Company, Ltd. In addition he has been 
elected to the Board of the associated company, the 
Marconi International Marine Communication Com- 
pany, Ltd. 


Business Announcements 


Wo.F ELectric Toots, Ltd., Pioneer Works, 
Hanger Lane, London, W.5, has arranged to purchase 
the Hanger Lane, W.5, factory premises of Arrow 
Electric Switches, Ltd. 


Mr. J. J. GRAciE, a director of the General Electric 
Company, Ltd., and general manager of its Witton 
Engineering Works, is to retire at the end of this year 
at his own request, after thirty-four years’ service 
with the company. 


MODERN ELECTROLYTIC PATENTS AND PROCESSES, 
Ltd., 39, Park Street, London, W.1., announces that 
its ‘“* Packaged”’’ plants and chemicals are now 
available in the United Kingdom through W. Canning 
Ltd., and R. Cruickshank, Ltd. 


B. O. Morris, Ltd., Morrisflex Works, Briton 
Road, Coventry, announces that it has formed a 
Wallace Division at its Coventry factory to produce 
cut-off machines under licence from Wallace Supplies 
Manufacturing Company, Chicago, U.S.A. 


STANLEY Cox AND Co., Ltd., 93-97, New Caven- 
dish Street, London, W.1, has been appointed sole 
distributor for Kelvin Hughes operating theatre 
light fittings. The agreement covers sales in the 
United Kingdom and overseas, with the exception of 
Canada and U.S.A. 


STONE-CHANCE, Ltd., states that its London office 
is to be moved early in August, together with those of 
its subsidiary companies Austinlite, Ltd., and Sumo 
Pumps, Ltd., from 28, St. James’s Square, S.W.1., 
to Schomberg House, 82, Pall Mall, S.W.1. It will 
be joined at this address by its sister company 
Hayward Tyler, Ltd., also a member of the Stone- 
Platt Group. 


EVERSHED AND VIGNOLES, Ltd., announces that in 
future it will be directly represented in the Birmingham 
area by a new branch office at 58, Oxford Street, 
Birmingham, 5, which will cover Derbyshire, 
Leicestershire, Shropshire, Nottinghamshire, Stafford- 
shire, Warwickshire, and Worcestershire. Mr. E. R. 
O’Dell is manager of the new office. 


MONSANTO CHEMICALS, LTD., Monsanto House, 
10-18, Victoria Street, London, S.W.1, states that 
it is now able to supply development quantities of 
intermetallic semi-conductor materials produced by 
Monsanto Chemical Company, St. Louis, U.S.A, 
Monocrystalline and polycrystalline gallium arsenide, 
polycrystalline indium arsenide and polycrystalline 
indium phosphide are already available, and addi- 
tional materials, including single and doped crystals, 
will be available shortly. 


Simms Motor AND ELECTRONICS CORPORATION 
Ltd., Oak Lane, East Finchley, London, N_2., 
announces that the Simms Group of companies has 
completed negotiations to acquire the whole of the 
issued share capital of Dawe Instruments, Ltd., 
Ealing, Middlesex, and its associated manufacturing 
company L.M.K. Manufacturing Company, Ltd., 
Brentford. The board of Dawe Instruments, Ltd., 
has been reconstituted and with the resignation of 
Messrs. E. C. Kent and A. D. Wells is now as 
follows :—Mr. G. E. Liardet, chairman ; Mr. F. W. 


Dawe, managing director; Mr. J. Ayres, Mr. 

M. A. Hassid and Mr. K. G. Smith. 
Contracts 

THE Decca NAviGATOR Company, Ltd., has 


received an order to supply the fleet of the B.P. 
Tanker Company, Ltd. with Decca Navigator 
equipment, involving the provision of over 150 sets. 


FOLLAND AircrarFtT, Ltd., a member of the Hawker 
Siddeley Group, has received from the Ministry of 
Aviation an order for thirty ‘* Gnat ’” tandem two- 
seat trainers with Bristol Siddeley ‘* Orpheus ” 100 
engines of 4230 1b thrust. Five aircraft out of the 
= development batch of fourteen have now 

own. 


HEENAN AND Froupe, Ltd., of Worcester, is to 
supply the International Harvester Company of 
Australia Pty. Ltd., with two Heenan-Dynamatic 
dynamometers, capable of absorbing and measuring 
up to 300 b.h.p. at speeds of up to 6000 r.p.m. The 
dynamometers will be used, in the lower speed range, 
for the testing of the International Harvester range 
of internal combustion engines. 


THE EASTERN REGION OF BRITISH RAILWAYS has 
placed the order for three passenger ferries, for its 
Tilbury—Gravesend Service, with Whites Shipyard 
(Southampton), Ltd. Each ferry will measure 105ft 
length between perpendiculars, 27ft breadth moulded, 
lift 6in depth to upper deck, and draught loaded 
4ft 6in. Propulsion will be by a Voith-Schneider 
cycloidal propeller driven by a six-cylinder Lister- 
Blackstone diesel engine of 337 h.p. at 750 r.p.m., 
giving a speed of 9 knots. 


AIR PRopucts (GREAT BRITAIN), Ltd., announces 
that it is building a 380 tons per day oxygen plant 
at the O. Sinigaglia steel works of Cornigliano, 
Genoa, Italy. The oxygen plant, the first to be built 
for an Italian steel company, will consist of two 
generating units, each capable of producing 190 
tons per day of oxygen, and storage for 560 tons 
of liquid oxygen and 420,000 cubic feet of high- 
pressure gaseous oxygen will also be included. The 
value of this order is stated to be over £1,000,000. 


Dansy MACHINE SPECIALTIES INC., of Chicago and 
London, and the firm’s U.K. Agents, Gaston E. 
Marbaix, Ltd., announce the receipt of a further order 
for twenty-seven presses valued at £1,500,000 from 
the Ford Motor Company, Ltd. The machines to be 
supplied under this order include four double-action 
700-ton (inner slide tonnage) presses, and nineteen 
800-ton and four 400-ton single-action presses. These 
Danby presses are to be built at the Scotstown works 
of Harland and Wolff, Ltd., to designs supplied by 
the Chicago head offices. 


IBM UNITED KINGDom, Ltd., has received a 
contract from the United Kingdom Atomic Energy 
Authority for a ‘** Stretch ’’ class computer, having a 
capacity of well over 1,000,000 logical operations a 
second. Being a solid state machine, the system can 
be installed in much the same floor space as the IBM 
709 at present in use by the U.K.A.E.A. The new 
installation will have random access disc storage 
units capable of transferring one word every eight 
microseconds, six magnetic core storage units with 
retrieval time of 2-18 microseconds, and an extensive 
magnetic tape backing store. The equipment will be 
installed towards the end of 1961. 
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by Our Continental Editor 





Aluminium in Rolling Stock 
Exhibition 


No. Il—(Continued from page 44, July 1) 


PASSENGER COACHES 


~~ far as passenger coaches are concerned, the 
principal data of the exhibits are summarised 
in Table I. One of the most interesting older 
exhibits was the French Railways’ double- 
decker coach, of which forty-eight were built 
between 1929 and 1933, which are still in service 
on the Paris-Montparnasse suburban lines. 
The very high capacity of a total of 278 seated 
and standing passengers was adopted with the 
idea of achieving a large train capacity with 
platforms of limited length. An eight-coach 
train of 186m length carries up to 2040 pas- 
sengers, while a conventional nine-coach train, 
with a length of 19Im, can carry only 1524 
passengers. The overall tare weight of the 
coach is 47-4 tonnes which compares not un- 
favourably with some of the most recent main- 
line rolling stock listed. The very low weight 
per passenger of only 170 kg, while no doubt 
partly due to the high passenger density adopted, 
could only be achieved by the employment of 
some 4900 kg of light alloy in place of over 
134 tons of steel. While the frame was of a 
special chromium-nickel steel, the exterior 
panelling and the roof consisted of AlCu4Mg, 
interior panelling of AlSiMg, and the ceiling 
panelling of aluminium. Light alloy was also 
used for heating and lighting fittings and other 
interior equipment, and aluminium in the form 
of foil was used as heat insulation. Taking into 
account secondary weight savings, about 12 
tonnes was saved in this instance through making 
use of light alloys. 

A very high saving of weight—69 per cent—as 
compared with a steel design was achieved by 
the experimental Swiss Michelin coach, built 
in 1950 by SIG, and shown in Fig. 2, which had 
a tare weight of 12-7 tonnes and weighed only 
635 kg per metre. The figures for the body only 
are 3250 kg total weight, and 162-5 kg per 
metre. The body was carried out as a light- 
weight tubular girder resting on two five-axle 
pneumatic-tyred bogies. Use was made in its 
construction of extruded or folded sections of 
AISiMg. The design is of interest, inasmuch as 
aluminium replaced steel to an unusual extenf, 
in an effort to reduce the load upon the rubber 
tyres. It has now been decided, however, to 





replace the pneumatic bogies with ordinary 
two-axle bogies with steel wheelsets. 

Reference has already been made to the well- 
known London Transport Metropolitan coaches. 
Low weight is of course at a particular premium 
on suburban lines where high accelerations are 
necessary to shorten transit times between the 
closely-spaced stations. The two most striking 
designs here were the experimental coaches of 
Hansa Waggonbau G.m.b.H., and of Waggon- 
und Maschinenbau G.m.b.H. (WMD), both 
dating from 1958-59. In the case of the Hansa 
coach, which has a steel and aluminium body, 
a weight per metre of 1010 kg is achieved while 
the weight per passenger is only 142kg. The 
all-aluminium WMD coach (Fig. 4) does even 
better, achieving 950 kg per metre of run, and 
133 kg per passenger. When comparing the 
weight per passenger figures with those for 
standard main-line stock the fact must of course 
be taken into account that the carrying capacity 
of suburban coaches is boosted by the large 
number of standing passengers, so that the 
weight per metre of run is more representative. 
It will be noted, however, that even on the latter 
basis the two designs score favourably over the 
rest, with the exception of the remarkably light- 
weight Swiss Michelin coach and the metre- 
gauge Briinig coach. 

The Hansa coach has a_ steel chassis 
frame with a body and body frame of 
light alloy (AlMgSiF28). Some six special 
extruded sections are employed in the con- 
struction of the integral body, assembly being by 
riveting and inert gas welding (Fig. 3). The 
combination of steel and alloy led to a con- 
siderable lowering of the neutral axis, from 
approximately im to about 0-35m above 
the line of buffers, so that the body could be 
designed for a bending moment due to buffer 
impact, of only 70 metre-tonnes, as compared 
with the usual 200 metre-tonnes. This, together 
with the low specific weight of aluminium alloy, 
at approximately the same strength as steel, 
enabled a design weight of 6200 kg for the body 
work to be achieved. In this weight were com- 
prised 1927 kg of aluminium. Compared with a 
similar all-steel structure, the saving in weight 
was 3-5 tonnes, i.e. 36 per cent. 


Fig. 2—Swiss lightweight coach equipped with five-axle pneumatic-tyred bogies 





The connection between the steel underframe 
and the alloy sides was made by riveting, as 
the heat developed in spot welds would have 
weakened the alloy unduly. Rivets and washers 
were cadmium-plated, and contact corrosion 
was prevented by placing an insulating material 
between the steel and the alloy. Since the alloy 
skin is the main load-bearing number, buckling 
due to differential expansion between the alloy 
and the steel, e.g. through solar heating, had to 
be prevented. This was done by applying a 
longitudinal pretension of 3-1 tonnes to the 
part of the skin below the window openings 
during the drilling and riveting. 

The WMD design, like the Hansa, was based 
on a tare weight of 26-4 tonnes, compared with 
36-3 tonnes for the standard German long- 
distance express coach, and 33-5 tonnes for the 
ordinary express coach. The usual design 
requirements were maintained—200 tonnes static 
resistance between buffers, 50 tonnes in a plane 
350mm above that of the buffers, 40 tonnes at 
roof level, and 50 tonnes diagonally between 
buffers. The vertical loading is composed of 
6 to 7 tonnes structural weight of the body, 
10 to 11 tonnes equipment and 15 tonnes useful 
load, plus the usual allowance for impact load- 
ing. Under such conditions no _ excessive 
stresses or permanent strains must arise and 
temporary deformation must not exceed one- 
thousandth of the kingpin distance (= 19m). 

Of the WMD coach four versions were built 
which differ in many important respects such 
as the number and arrangement of seats (com- 
partments or open design), size of end and door 
sections, door design, and equipment. 

Some 60 per cent by weight of the body 
structure consists of extruded profiles of which 
thirteen different special sections are employed 
(Fig. 5). Typical cross sections are shown in 
Fig. 6, (left) between kingpins, and (right) a 
cantilever end section. All longitudinal and 
transverse forces are taken up by the body for 
which alloys AlIMgSi, AlIMgMn and AIMg3 
were employed, with ultimate tensile strengths 
of from 18 kg to 32 kg per square millimetre in 
the fully heat-treated condition. Underframe, 
side, ends, and roof were separately constructed, 
using for the most part inert gas are welding 
(“‘ Sigma ’’), as well as spot welding and some 
riveting and bolted connections with cadmium- 
plated fitted bolts. Use is made of corrugated 
sheet for the floor, fully solution-treated after 
rolling. Corrugations in the roof sheets, rolled- 
in cold at 220mm pitch, obviate the need for 
purlins. Load tests on the completed coach 
have indicated some additional possibilities for 
saving weight in future versions, bringing down 
the weight of the body to less than 4-5 tonnes. 
At none of the test points did the stress exceed 
300 kg per square centimetre whereas the 
fatigue strength of the alloy AlMgSi lies between 
800 kg and 1000 kg per square centimetre, and 
between 500kg and 600 kg per square centi- 
metre for welds and riveted connections. A 
natural frequency of 7-2 c/s was measured with 
the base body and 6 c/s with the completed and 
loaded coach. Such a low frequency gave smooth 
running even with the hard suspension which was 
necessitated by the high passenger load. 


RAILCARS AND TRAINSETS 


Developments in this field as illustrated at 
Strasbourg are outlined in Table II. 

The first French railcars, the so-called “ Paul- 
ines,’ were supplied by Entreprises Industrielles 
Charentaises (EIC) in 1931. These were two- 
axle vehicles measuring 14-8m over buffers and 
seating sixty passengers. From this design 
derived the EIC ‘“* Model 4N”’ bogie railcar of 
1935 of which four were built, and of which an 
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example was shown at Strasbourg. The vehicles 
have now been converted into trailers by the 
SNCF and as such weigh 22 tonnes and hold 
138 passengers of whom eighty-eight are seated, 
plus 3 tonnes of luggage. The design has an all- 
AlCu4Mg self-supporting body, assembled by 
riveting, and using 7-4 tonnes of alloy. With 
the original tare of 25 tonnes (1080 kg per metre 
run), the saving through the use of alloy is 
stated to have been 14 tonnes. The original 
railcar carried ninety-three passengers, thus 
achieving a loading ratio of 270 kg per passenger. 

Also of some historic interest are the two 
prototypes—one of which was shown—of the 
M.A.N. two-axle railcar of 1937. Both cars are 
still in service on the Nuremburg—Aschaffinburg 
line. In these cars there is room for thirty-seven 
seated and twenty-seven standing passengers, 
the tare weight is 12-3 tonnes, and the weight 
per metre run about 1 tonne. The weight per 
passenger is 192 kg. This was the first time on 
the German Railway that an aluminium riveted 
construction was employed. About 4 tonnes of 
AlMg7 and AlIMg5 was used, and the saving 
as compared with an all-steel design was about 
4 tonnes. 

After the war the Waggonfabrik Uerdingen, 
Krefeld-Uerdingen, built a railbus for sixty- 
three seated and thirty-eight standing passengers. 
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Fig. 3—Cut-away view of bodywork. The drawing 


shows the wide use of extruded sections ; while steel 
is used for the floor, the sides and roof are of light 
alloy. The detail shows the connection between the 
two metals by means of cadmium-plated steel rivets 


Fig. 4—Suburban prototype for 200 people. 


A total of 1900 have been built since 1950 in a 
number of versions, with one or two engines, 
and using a powered or unpowered trailer. The 
standard version (one engine) weighs 14 tonnes 
and uses about 450 kg of light alloy for the roof 
and roof frame and the external panelling 
(AlMg5 and AIMg3). The chassis and body 
frame is in steel. Weight per seat is 198 kg, per 
metre run, 0-98 tonnes. Individual vehicles 
have covered a total of up to 1,000,000 kilo- 
metres. 

In 1954, the SNCF introduced a railcar trailer 
incorporating about 1000 kg of light alloy out 
of a total tare weight of 17-5 tonnes. These 
vehicles, of which 643 have been supplied to date 
by two makers (Decauville and Soute), are of 
three types, for sixty-six, seventy-seven or eighty- 
One passengers. The steel frame of Vierendeel 
girders is welded ; weight per metre run: 
880 kg. Light alloy is employed for roofing 
and interior panels, also for fittings. It is clear 
that corrosion resistance and thermal insulation 
were the main considerations, rather than 
savings in weight. 

Also shown was one of the Belgian two-car 
train sets of 1955. Since this design was first 
introduced, 234 vehicles have been built by a 
number of Belgian manufacturers. The sets, 
which operate on the Ostend—Liége run, have 
light alloy roofs built up from 1-6m-long pre- 
fabricated elements. The supporting structure 
consists of extrusions which are assembled by 
riveting in a jig. To this frame, the sheets are 
attached by spot-welding. The sheets are butt- 
welded by argon-arc welding, using as filler, 
metal in the form of special AlSi4 extrusions. 
Tare: 43-1 tonnes; savings on “all steel”’ 
construction 1800 kg; weight per metre, 1930 
kg. Number of passengers : sixty-seven seated, 
eighty-seven total. 

One of the major developments in recent years 
in European rail transport was the introduction 
of the ‘“‘ Trans-European Expresses ’”’ (TEE) in 
1957. This was represented at the exhibition by 
the kitchen section of a German TEE dining 
car, built 1955-56 by Wegemann and Co., 
Kassel. In view of the comparatively small 
numbers of vehicles involved (forty-five), the 
multiplicity of extruded sections draws atten- 
tion ; about twelve different extrusions are 
employed. The tare weight of the car is 24 
tonnes, or 1-36 tonnes weight per metre (258 kg 
per metre for body only). The overall length is 
17-4m. About 3-7 tonnes of alloy (AISiMg) are 
used. 

The most recent designs of railcars come from 
Switzerland and Germany. Both are electric. 


The Swiss design by SIG, Neuhausen, has a 
tare weight of 65 tonnes equivalent to 2900 kg 
per metre or 955 kg per passenger. 


Of this, 





Tare weight of this integral aluminium design is 24 -7 tonnes. 


950 kg are alloy, comprising AlMgSi panelling 
on a steel underframe. Six of these railcars have 
been built. 

A German railcar developed 1958-60 by 
Westwaggon, Cologne-Deutz, is shown in Fig. 7. 
It is for fast suburban traffic on the Cologne- 
Bonn railway (KBE). The 4800 kg body is of 
aluminium integral construction, with extensive 
use of special extruded sections. The light 
alloy solebars are argon-arc welded, the skin is 
attached to the frame members by spot-welding 
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1. Cant rail. 2. Longitudinal member. 3. Longitudinal 


member. 4. Longitudinal member at entrance. 5. End cross 
member. 6. Main cross member. 7. Cross member. 8. Cross 
member. 9, Door jamb. 10. Frame truss. 11. Connecting profile. 
12. End pillar profile. 13. Corner profile. 


Fig. 5—Extruded light alloy profiles used in the 
» coach body shown in Fig. 6 


24-4m over buffers, it has a tare weight of only 
30 tonnes. It seats seventy-two passengers, and 
holds a further seventy-eight standing passengers. 
The weight per metre is 1-23 tonnes (204 kg per 
metre for the body only). Four 75kW traction 








+ —— oe 





a ae Bt 


ET ci ETA ~~ TTT 


eee 











ima) 


July 15, 1960 


ENGINEER 


THE 










































































*Ayuo ainjon4ig ft “ssv[a sy 4 Jasuassed poyvas 139g, 
eS | | } tidus “+ (9qren ovr 
Ayioedes | 34 000°7Z SEL OS 88 + sours UOISIZAUOD) IPIIeL IF0q ., NBs, 
sseaany = 3 000° | | | . Be ey it . 

a wae BY OLZ w/3¥ 0s9 | w/84 ogo't | 34 000'ST | B4%000'sz | wuzo'ez | wwoIr're | £6 — £6 v og SE6l sours ieo|1e1 2130 .. NP 5 
oo | c : I c “hse 988 IBOTTBE O[XB-OMI “NOW AL 
(p979A13) ‘ 5 ‘ Sy 7 1000! | | SB OOETI_ | WMOOSTT | WwOOS‘TI | 9 LZ LE — SadAjooI1d 7 NVW Le6l Aueulisgy | POTTS : 

winyurUnye — yeadayUy 31000 = BN 000'F =| BAO ey (| (souyses 2)) | | | | 
5¥ OOC'0Z | | 
|| (auisue J) | | | | 
| 3 ‘ | 
| | mugeeen | | stey | amo | sacha <i Sees gh 
3 . unc $ I w/3¥ 086 | 4 Suratsp) f| wwogs.‘zy wuggc’et | IOI 8 £9 006'T UITUIPIIFY YlIqeyuosae A osél Aueullay qrea 
Suwa Apog ©4 OSP +91 86 34 O0S‘O! | | | | 
pur sweijiapun jaais¢ | (a9]1e.) | | | 
| L “err | | | | (Zuyjourd | 
(4010W *]9x9) | | — £S6l sourly “e . 7 Jeojres “dy OS] 
. Soom » A , , | ‘ | ‘ < j yneus ¢ p ! 
pag aga 3% 006 3 OOF w/3¥ OF IT 3Y OOS‘'9T | WWZOL'PT | wee | te (sada ¢) | as spsemuo 
2 ion ‘ ae ere | ‘ 3 I aourly ket oa “Jars Teopiey 
owUeIy [9391S PSpjom ‘ ” 3 | wuwuzgg‘6, | wwz6IZ | 18 LL 99 £>9 BINOG ‘aj|!anvoaq >S6 | 
Jopis JaepuasarA 34 000°! = po bo a a 33 pov a, . so — 69 1 (0961 | ets mene wopaury | Jo]FeI} “Teo|Tes [9sa1p 1YB19M warT 
: 1 ‘ ‘ AR a | 
uoloni}s J j | ~ ‘ o ne WWOOL*LI W068 1 wz —2lf —— 9) rey ysnng PS6l | powuy | so10w ‘reg[rer [asorp 1yBtoM er 
grr tinesTeaionits l 3¥ 007‘ = +34 J 33 = wi/3¥ $¢9 | me 34 res 34 O0C'S 3y 00z'1I wwigg9‘Z] | wwIgLS*¢] cso-— & os dOs LS—9S6I | elsny “ dOpPes} ISLEY I[XB-OM TL, 
UOIJINIJSUOD Pax!I 3» Z 3) 3» / | | | | a ere a 
3 2d AO]TE l gs | g ‘ ‘ 4 ‘ — | DIS 6S61 =|: puejiezyIMg qeoresl JAD 
aieaueen or 54 0S6 | 34 SS6 w/3xO8p =| W/84006'T | SYOOL‘OT | F1O00'S9 | WWOOH‘Z WwUQOL’szZ | 89 89 9 | | 
wwhy oz = | | | | i. Se sai 
“SIOJOUL UOIjOP. | | | a 
A SL-P is pees 34 09's w/3¥ $07 wi/3¥ O¢Z 3 008'b 4 OO0'0E | wWwUQOS'er | WWOOr'rT | OSI— ZL | adMorord | | UOSTEMISIAA 096I—8s6I | Aura jer QUBOJOD OJ svdIeI II}001y 
-“uod AoE [else : i | 2 Nad 
c a | 3 96 “*9b9 | w/34O¢6'T | S1OOIEh | WUZLy7Z | WUsgz’EZT | LB — LO | PET | ]2 Ja sslossnig eT Ss6l wnispgq | JOS UIE} IBD-OMT, 
loa . | | : ¢ A Jove see 14/129 Sururp sures} 
sah ast a abe ‘ ‘ ‘ 3> “pz | umuggp* wwogg'Lt | £7 — — | (S1pog Sp) 6 OD pur uuruUlasa ay 9S6I—SS6I1 ueuey | usyor ry, P qaL 
SO]e [esBOqU] 3 OOL'E w/B4 Est | HBX OSE'T | 34 00S"P 10002 | WWOOP'LT 1009 | ¥. : | 
| | - 8S 6 | 
i = iS 
| }2 & & | 
| | | i. | 
| | | 
SBUTARS UBISaq 1991S | | R 3 Sua 13uo | sasBuesseg | ayep 07 | 
Asepuossg | [Ty que | posn | Josuosseg | Apog | eis | —_ | = pate puseaes jo poyonnsuoy | Jopy ing Bi} @ Anunog } wot] 
yunossr =| poreduios §| soy y 14317 Jed oivg JO aN | 2) | saquinyy soqunn | ; 
syieulsy our Suryey Suraeg jo TUSIOA ona Jed VHSISAA | THIS 
SUIARS WSIOM =| = WYSIOM SION | | } 
WSIOM | 
SJasuwa], puv sav] IW Y—I] AVL 
| | | fen “**  *** (Ssejd puosas pure isIy) 
By POE | ‘ ‘e ‘ — Z | FP) ssnig v ¢ wing) |SeBelsvs Ssejd pexIw ..qV-7W,, 
34 00S‘ #31 PP | w/34 07ST | 3X OOPPE | WWOOL'Z WUILQOO'FZ ell £8 079 1/0 J9 asioasnig eT nae Pa (omen pecsumamen pte ee 
| ‘ | « Ayer |Pae Uv IS) Ss VW Sururjoe yum yorog 
By 6g9‘T | | 34 007 br wwgz7*¢z Ls6l [Pay 'P P Yy9q SUTUTIOL pa ni 
| ‘ ‘ - 1143 ep Jaf ep surwai 
34 00S‘T 34 Obl w/3¥ 07ST | | BX OOS‘SE | WwEEEIZ wumggz‘ez |i8h — 8b cs fe) i | 9£6I sourly a IT 3s0Q,[ 9p Jef op qD 
quso Jad | fli SN acty eit Cra lee . wing: Z8Z— gel meant) f | P eee ye ures 
Brod | #41 0064 | acanitaaates titieiacadll Wntitaaniell Uitiniesiths | sbiaiieni me 5 SUID], P S191}91Y {| see et6I sours parejnoiay pon np s94 ap ulUa4D 
yuso 4 <a F ‘ ‘ 3 “ wu SES — PLZ SPIE JOIRS | | eit 
S16 | $7000 | ane nit jee | Sane’ | Saeeett | mews wmmgeest | 89 — |p | IS | *S61—S¥6I |” Puelsazins YoROD sse{p puoosg Sung 
| PS | ‘ ‘ ‘ ae -ue ‘ ur a. 901g SUIT sdRJINS “q"L" 
By sse‘s | «34 OIL | w/3¥ 06L‘T SHOSH'ST | WwIOgs'sT | UUODG'ST o9T £01 we ee 6S61 “6F6I | poiuy YPOIS SUIT S9VJING “ALT 
- | ‘ | ; “ 3 ‘ 3 : wwgo6’6t | Ww IT 6 = | O8e | “Wav (Old ‘JoqieL =| €€61—I€6I | sourly * Yyowod ueqingng ,, 10q/eL ,, Iq 
Sxo0z'z | Sx00s1 | Sx06E | MH BISOG | W/34 OO8'T | BH OOPIE | BAOOOE | wUOOSOL | wNUgEeTE | SOI—cI-b6 Ll | W4S OWES | aoags 
| 3¥00e'€ | 3100 | w/3¥ 9¢¢ w/34 096‘ | 34 OOP IT 4 000'7E a “asaneedl een | ceor—ze6n |  soweng yoeo2 uequngng 14817 
‘ ‘ ; Z'7T | _ | | & : | 196I—LS6I | puerieZziIMS *** YoRod sse[D 3sitj prepueis 
ell ied a a ee 4 See es ee SS 
34 9L7 u/s $-C9T y | ¢ Se Ae ‘ — Aureus “93 * “ yde05 uequngng 
69 4 9L¢ } | 3 WwWwQOT ‘9 WWOOr'9Z | 98198 OO1| (dxe)p | awn. 6S61—8S6I | 5 
| 34 €€1 w/3 ¢8i w/84Os6 | SX OL8y ~ on ¥e ‘92 dxo | nequossen esueyy 6S6I—8S6I | Aueullay es yovod ueqingng 
‘ | = ; : 3 0079 8X OOP'9T | WWOOT‘9T | WUIOOP'9T | 98198 OOT Qdxa) 7 | q A 6 S6l | 
BYOE6'I | BACH wernt, | esos | gies | “Ec | oI ££61—6Z61 aours4 yoeod uRqingng 19¥43aq a]qnoq 
54 000'71 54 0£9'8 34 006'r 34 OLI w/3¥ 067'T | W'S O€0'7 34 00E'87 | SX OOP'Ly | WUSES'IZ | WuICgZ'’EZ 8Lz “. Sil | 8b 
| | sc 2 & } 
| | 2 6 = | | 
| } | | | = oo ee] | 
| | | | «© 
— | | | | 
sBurarg | UBISaq] ]2015 | | | 3 | 13us 13uo sioSuasseg aepor | F | 
Arepuosag | Iv wis | a — _ pi, ome “eae “pom wom jo paionssuod | Japying Ieak Anunod wai] 
yunosoe =| poreduioo | _—_ Deed Jad | seers nN ms Jaquinn yoquinyn | 
sysewsy owurSurye} | Butareg | TWBIOM anew sod TSIM WTO | 
BulAes WIM | 1ydTOM TUSIOAN | 
ISIN | | | + 
SaYIDOD Aasuassvg—]| AVL 
sn en Le aM gat a — am et ie 














120 



























































July 15, 1990 THE ENGINEER 
CONTINENTAL AFFAIRS (Continued) 

j alloy. The useful volume amounts to 52-6 
passenger coaches and railcars, the wheels have cubic metres, and the carrying capacity is 66 
f i been used on underground rolling stock and tonnes, Sixty wagons are in service with the 
trams. Chemins de Fer du Maroc. They are made up 
Goops VEHICLES into a single train of 4000 tonnes, and cover 

, ' . : : 15,000 km per year. 
! | During the last decade considerable headway Many designs have been developed in France 
¥ has been made with the application of light by REMAFER (formerly STEMI) and in Ger- 
' : | alloys to the construction of goods vehicles many by SEAG of wagons for carrying alumina, 
;| (Table Ill). The post-war period has been Of the 1951 STEMI design, thirty-three wagons 
= ” | characterised by an ever-increasing scale of aye been built over a period of years. The 
=! |] ste _t ae ee and growing neontgperinc gs Age oldest of these have run nearly 1,200,000 km, 
3] }—-- —_- #2 "Mt : pc coy Mle ot erm pled Be and the overall tonnage transported has been 
3/3 aanears of rationalisation aes © 1,300,000 tonnes. These wagons are bogie 
H FLOOR LEVEL |" i h , = light all ‘ designs for 20-tonne axle load, and the triple 
iS ow the employment of light alloys Can hopper containers—emptied by fluidification— 
qo O10 6 @a SS TI reduce the tare weight of wagons for bulk trans- 634 hold a total of 71 cubic metres (63-5 to 
alias inti a te Phe aw illustrated e the Fagcn 65 tonnes depending upon the version). While 
= exhibition where wagons for coal, mineral, the earlier wagons were largely riveted, in the 
Pp = alumina, salt, cement and other materials were ater series argon-arc welding was employed 
* S - wh What can be SS a, in the way instead, and this and other refinements served 
| TOP OF RAIL ~, | of reducing tare 1s exemplified by the prototype, to increase the load : tare ratio from 3-24 to 





Fig. 6—Sections through aluminium coach body. 

(Left) Between doors. (Right) Cantilever end section. 

Note pressed roof corrugations which avoid the need 
for stringers 


motors are fitted. 
oB-Bo. 

Use has been made in this design of light- 
alloy wheel centres. Such wheels were experi- 
mented with in Germany before the war, 
but wider development began only in the 
years since about 1948. Wheel discs must 
be designed to withstand fatigue failure under 
axial and radial loading, on which the pressures 
from the press-fitted tyre and axle are superim- 
posed. The material must have a high static 
strength and be insensitive to notching and 
corrosion resistant. An AlCuMg alloy with 3-8 to 
4-4 per cent Cu and 0-9 to 1-2 per cent Mg 
fulfils these requirements when fully heat-treated. 
The wheel discs are cast and after annealing are 
dieforged to a strongly dished shape. After 
machining, the wheel is anodised and lacquered. 
For the shrink fit between tyre and disc the 
lower modulus of elasticity of alloy as compared 
with steel is of advantage. The disc is com- 
pressed more than the tyre is expanded, thereby 
guaranteeing a good fit even in the case of an 
old and worn tyre. The good thermal conductivity 
of the alloy helps to remove the heat developed 
during braking. 

Light alloy fwheels have been in experi- 
mental use in Switzerland, Italy (since 1940), 
Britain, and France. Besides applications to 


The axle arrangement is 


built by STEMI, of a self-discharging coal wagon 
(France, 1947) which has a useful capacity of 
81 cubic metres and can carry up to 64-5 tonnes 
with a tare weight of only just over 15 tonnes 
giving a ratio of load : tare of 4-25. An all- 
steel design in this case would have weighed 
about 25 tonnes. About 9 tonnes of alloy were 
used for the body and underframe (AlMg5) 
which were riveted with steel and AlMg5 rivets, 
the AlCu4Mg bogie frame member and AlCu5 
Mg Ti castings for wheel centres, buffers, axle- 
boxes, centre castings, bogie frames, &c. This 
wagon has travelled more than 350,000 km, and 
excellent results are claimed to have been 
achieved with the AlMg5 panels in contact with 
coal which have at least three times the life of 
steel panels. The panels are approximately 
4mm thick. Over 400 coal wagons of various 
designs embodying light alloy have been built 
in France. 

Even higher load: tare ratios have been 
achieved by wagons for phosphates for the 
Moroccan railways (STEMI, SCIF, 1956), and 
sulphur (CIMT, 1959). In the former case a 
ratio of 4-7 has been attained, and up to 4-76 
in the latter. The phosphate wagon has an 
AlMg5 body of argon-arc welded sub-assemblies 
riveted together. The channel section solebars 
of the same alloy (250mm by 100mm, 16mm 
thick) are fabricated by argon-arc welding, as 
are the bolsters. Various castings, such as 
buffers, axleboxes, pivots and centre bearings, 
are of AlCuSMgTi while the bogies themselves 
are AlCu4Mg forgings. Out of a total tare 


weight of 14 tonnes, 5-36 tonnes are light 





Fig. 7—German prototype motor coach built entirely of aluminium alloy. With a capacity of 150. 
passengers, the tare weight is only 30 tonnes, and the speed: 120 km. per hr. 


4-33. Up to 6-5 tonnes of light alloy is used 
per wagon, representing about 40 per cent of 
the total tare weight. 

The most recent design in this class, of which 
twenty-one were built last year, has a useful 
capacity of 78 cubic metres equivalent to 64-3 
tonnes, for a tare weight of 15-7 tonnes of which 
5-5 tonnes are light alloy. The load : tare ratio 
is 4-1, which is the same as that of the SEAG 
alumina wagon. The latter has a carrying 
capacity of 96-5 tonnes and a tare weight of 
23-S tonnes. Its self-supporting aluminium body 
is assembled by riveting and inert gas welding, 
using AISi5 filler rods. For sheet the alloy 
employed is AIMgMn, while for extrusions, 
which include three special sections, the alloy is 
AISiMg. 

Of special wagons seen at Strasbourg we may 
mention a French design by Frangeco of a flat 
wagon carrying a 35 cubic metre road trailer of 
5-5 tonnes tare weight. Apart from items such 
as buffers which in future are to be cast in 
alloy, and the trailer wheel chocks, the design 
is a steel construction, except for the trailer 
panelling which consists of 150 kg of AlSiMg 
corrugated sheet. The stress here lies obviously in 
low maintenance costs, good thermal insulation, 
and ease of handling in the case of the chocks, 
of which a set of four in alloy weighs 160 kg. 

Corrosion resistance and thermal insulation is 
the keynote in the case of the German refriger- 
ator cars (Rathgeber, 1951) of which 650 have 
been built. For the interior equipment, AlMg3 
and AlMgSi were used in the form of plain 
and corrugated sheet, as well AlMgSi forgings. 
The 37 to 42-3 cubic metre wagon design can 
carry up to 23 tonnes of meat, making the 
load : tare ratio approximately equal to 1-5. 

Two years ago, the Swiss firm Schindler 
Waggon supplied the CFF with a prototype silo 
wagon of 48-5 cubic metres with a carrying capa- 
city of 32-7 tonnes and a load : tare ratio of 4-5. 
About 3-8 tonnes of alloy were employed, in 
particular AlZn4Mg for the silo and under- 
frame which were fabricated by inert gas welding. 
For the transport of motor-cars on the Gotthard 
line, the CFF this year constructed 100 flat trucks 
of 36-2 square metres deck area, each capable of 
carrying 28-5 tonnes with a tare of 10 tonnes. 
While the underframe is steel, the point of inter- 
est here is the neat design of the dropsides which 
are formed by single hollow extrusions 405mm 
wide and 65mm thick of AlMgSi alloy, weighing 
about 16 kg per metre or a total of about 500 kg. 
A similar idea is used in another Swiss flat wagon 
of 1959 in which the 450mm-high dropsides are 
formed by two hollow extrusions welded together 
along the centre. 

The.importance of weight savings was illus- 
trated once again by a German prototype flat 
wagon for container transport, which has 
6 tonnes tare for a maximum payload of 34 
tonnes. Because of its 5O per cent alloy con- 
struction (AlZn4Mg sheet, AISiMg castings), the 
wagon can carry five containers of 6-6 tonnes 
each, while the corresponding steel design can 
carry only four. 
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Rotterdam-Rhine Pipeline in 
Operation 


A 24in pipeline carrying crude oil from the 
port of Rotterdam in the Netherlands over a 
total distance of some 185 miles to refineries at 
Gelsenkirchen, Godorf and Wesseling in Western 
Germany, initially at a rate of 8,500,000 tons a 
year, came into operation on June 27. This 
pipeline, which cost over £10,000,000 to build, 
is the first international crude oil pipeline in 
Western Europe. With the installation of more 
pumping stations, its capacity may eventually be 
increased to 20,000,000 tons a year.* 

The new pipeline is owned and operated by 
N.V. Rotterdam-Rijn Pijpleiding Maatschappij 
(Rotterdam-Rhine Pipeline Company) ; 40 per 
cent of the shares of this company are held by 
Bataafse Petroleum Maatschappij (Royal Dutch/ 
Shell Group), 40 per cent by Gelsenberg and 
Mobil Oil Handels-und Transport-Gesellschaft, 
and the remaining 20 per cent by the California 
Texas Oil Corporation. In 1958, after careful 
study of the transportation problems created by 
the increasing demand for oil in the Rhine/Ruhr 
area, the participating companies decided that 
a pipeline starting from Pernis, near Rotterdam, 
would be the most economic solution. 

At the opening ceremony, which took place at 
Venlo, near the Dutch-German border, Mr. 
H. J. Slingenberg, joint managing director of the 
operating company, called the new pipeline a 
visible sign of the progress of European integra- 
tion. He added that pipelines are expensive 
investments and now that they have made their 
appearance on the European scene—many years 
after North America—they are an attractive 
target for new forms of taxation. He warned 
against the temptation to impose any artificial 
burdens on this new form of fuel transport. 
“Our aim,”’ he said, ‘‘ is, and will remain, to 
provide energy to Europe’s growing industries 
in the cheapest and most efficient way possible.” 

To build the pipeline, the company had to 
obtain more than 500 licences from Government, 
provincial, municipal and other bodies, and 
negotiate for right of way with 2500 landowners 
in Holland and Germany. The actual construc- 
tion of the line involved many underwater river 
crossings, including the longest in Europe, 
— under the Holland Diep, south of Rotter- 

am. 

From Pernis, in the Rotterdam petroleum 
harbour area, the pipeline runs a distance of 
95 miles to Venlo, where it splits. One branch, 
634 miles long, supplies Shell’s new 4,000,000 
tons per year refinery at Godorf, and a refinery 
processing oil for Caltex at Wesseling, both 
situated south of Cologne ; the other branch 
goes to Wesel, a distance of 28 miles, where it 
connects up to an existing 16in pipeline leading 
to Gelsenberg Benzin’s refinery at Gelsenkirchen. 
There are pumping stations at Pernis and Venlo. 


O.E.E.C. Reviews Coal Situation 


The gravity of the coal situation, caused by the 
excess of supply over demand, is emphasised in 
the Annual Report of the O.E.E.C. Coal Com- 
mittee published under the title “The Coal 
Industry in Europe.” The glut on the coal 
market, which has lasted for more than two years, 
is, the Committee points out, in sharp contrast 
with the shortage which, with a few brief excep- 
tions, was felt from 1945 to 1957. This some- 
times acute shortage and its persistence had led 
to the conclusion that one of the features of the 
energy economy of the Western European 
countries in the next fifteen to twenty years 
would be a steady increase in coal requirements. 

This situation has now completely changed 
and is marked by an excess of supply over demand 
and an unprecedented accumulation of pithead 
stocks, which rose from 16,000,000 tons in 
December, 1957, to 68,000,000 tons in December, 


* See also THe ENGINEER, April 3, 1959, page 550 





1959. This figure in itself is enough to demon- 
strate the gravity of the crisis now facing the coal 
industry. In the two years 1958 and 1959, the 
coal consumption of O.E.E.C. Member countries 
fell by about 62,000,000 tons, or nearly 6 per 
cent per annum. Consumer stocks, which in 
general move inversely to producers’ stocks, fell 
from 42,000,000 tons in December, 1957, to 
33,000,000 tons in December, 1959. 

The radical change in the coal market over 
the last two years naturally led the Committee to 
seek to define its causes. The Coal Committee 
believes that the present recession in coal is no 
doubt due to structural factors, although asso- 
ciated cyclical factors connected with the 1958 
recession and exceptional climatic conditions 
have certainly helped. According to calcula- 
tions made by the Secretariat, the fall of 
38,000,000 tons in the demand for coal in 1958 
can be explained by the recession in industrial 
activity (11,000,000 tons), the switch from coal 
to oil (12,000,000 tons), higher fuel efficiency 
(6,000,000 tons), the mild winter (5,000,000 
tons) and exceptionally good hydro-electric 
conditions (4,000,000 tons). In addition, the 
demand for European coal was also affected by 
imports from countries outside the O.E.E.C. 
area. 

In spite of great difficulties’ in disposing of 
output, the coal industry made every effort to 
keep up production in 1958, and output for the 
O.E.E.C. countries as a whole fell by 2 per cent 
only. In 1959, however, the rise in stocks forced 
producers to make a further 4-6 per cent cut in 
output. 

In 1959, several countries took steps to try to 
bring production into line with demand, such 
as short-time working, suspension of recruitment 
and a policy of not replacing workers leaving the 
mines. This resulted in a reduction, between 
January, 1958, and the end of December, 1959, 
of 140,000 underground workers out of a 
registered total of 1,200,000. However, these 
same years (1958 and 1959) also witnessed an 
increase in output per underground shift in the 
European coal mines, amounting to 18-6 per 
cent in the Community and 10-8 per cent in the 
United Kingdom. 

The Committee lists the measures taken by 
individual countries to palliate the coal crisis. 
In addition to short-time working and the 
suspension of recruitment already referred to, 
mention may be made of the following steps, 
although they have not been uniformly applied 
by all producer countries: restriction of imports 
from the United States, lower coal prices, 
additional taxes on fuel oil, closing down of 
certain marginal mines, and freezing of pit-head 
stocks. Imports from the United States fell 
from 44,000,000 tons in 1957 to 17,000,000 tons 
in 1959. 

Notwithstanding these steps, and in contrast 
to the more favourable trend recorded in the 
other sectors of the economy, the coal market 
was still showing only slight signs of improvement 
at the beginning of 1960. The Coal Committee 
therefore considered whether previous forecasts 
about the future demand for coal should not be 
revised completely. 

The Committee takes the view that in 1960 
demand is likely to be stable at the present figure. 
It does not follow that a balance between supply 
and current demand will necessarily be achieved 
in 1960. That will depend on the outcome of 
the measures which the producers in the different 
countries are taking to adjust production, and 
some further increase in stocks in 1960 may 
therefore be unavoidable. 

As regards the probable trend up to 1965, there 
is no reason to believe that demand for coal will 
fall as compared with 1959. Industrial activity 
is already picking up after the recent lull, and if 
this expansion continues, as may be hoped, the 
level of industrial activity in 1965 can be expected 
to be appreciably higher than it is now, which 
would entail a correspondingly higher demand 
for energy in one form or another. 


Because of the underlying trend to the use of 
other fuels, in particular oil, one would expect 
much of the increase in energy demand to be 
taken up by fuels other than coal. But although 
the relative share of coal in the total fuel account 
will decline, as it has been doing for many years, 
the absolute demand for coal may be at least as 
high as nov, if not higher. 

If coal is produced at acceptable, i.e. com- 
petitive, prices in a market of fair competition 
it will continue to command large markets in the 
coming years. The watchword must therefore 
be efficient production (rather than production 
at any price) and concentration on the more 
profitable mines. This will open the way to a 
reorganisation of the European coal industry, 
which will result in the closing down of a number 
of marginal mines and sometimes the closing 
down of certain seams that have proved too 
difficult to work. 

The danger is that production, and particu- 
larly production capacity, may be reduced more 
than is necessary, which in time could lead to a 
recurrence of coal shortage, for the closing down 
of a mine is an irrevocable act. 

It is for this reason that the Committee 
considers that these actions should be reviewed 
periodically in the light of the latest trends. It 
must not, in any event, start from the assumption 
that the situation will get worse, but must 
rather be inspired by the firm determination to 
stop that happening by strengthening the com- 
petitive position of coal with all possible speed, 
without exposing workers in the industry to 
undue hardship. 

In coal-mining, where labour accounts for 
about 60 per cent of production costs, short time 
working and the closing down of pits raise 
serious social problems for the workers and areas 
in question. So long as there are possibilities of 
re-employing the workers in other industries, the 
problem is not insoluble, but in mining areas 
where economic life centres exclusively on coal, 
resettlement may prove difficult, and it may be 
necessary to introduce new industries. 

In conclusion, the Committee rounds off its 
Report with an Annex analysing the trend of 
coal consumption over the next few years by 
sector. In all probability, certain sectors which 
are large consumers, such as iron and steel and 
thermal power stations, will need more coal in 
the coming years. In certain other sectors, such 
as railways and gasworks, the marked although 
gradual trend away from coal will persist. 


‘** Plastics in Industry ’’ Exhibition 
at Leningrad 


Following its showing in Moscow in June, 
I.C.I. Plastics Division’s ‘‘ Plastics in Industry ” 
Exhibition opens in Leningrad on July 15. It is 
being held in the Exhibition Pavilion, Park of 
Kirov, and will be open until July 29. 

Included in the exhibits are a motor-boat made 
from polythene, an Austin ‘‘Seven”’ saloon car 
showing the uses of I.C.I. plastics in the motor- 
car industry, sections of a bath room and kitchen 
featuring “‘ Perspex’’ sanitary ware and p.v.c. 
flooring, large rigid p.v.c. tubing and p.v.c. 
conveyor belting for foodstuffs and coal. 

The exhibition is designed to provide an 
opportunity for I.C.I. technologists to meet 
their opposite numbers in the Soviet plastics 
industry, to exchange ideas and to discuss the 
properties of plastics and methods of fabrication. 
I.C.I. is already selling polythene and p.v.c. in 
Russia and hopes that the exhibition will 
stimulate trade in these and in new plastics 
materials. Working demonstrations of machinery 
employed in the plastics industry will be given, 
including injection moulding and _ extrusion 
machines built by the British firm of R. H. 
Windsor, Ltd., The “ Tetra-Pak ’’—a_poly- 
thene-coated paper package for milk, fruit 
juices and other liquids—will be demonstrated 
in a machine capable of turning out 5400 such 
packages an hour. 
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New Methods of Electric Power 
Generation 


No. U—(Concluded from page 86, July 8) 


The Central Research and Development Laboratories of the Westinghouse 
Electric Corporation are currently engaged in the investigation of four unusual 
methods of electric power generation, employing fuel cell, thermoelectric, therm- 
ionic and magnetohydrodynamic generating principles, respectively. While none 
of these methods has so far reached large-scale application in central power 
stations, they already are finding important uses in special fields, such as portable 
power generators for the armed forces and electrical energy sources for missiles 


and other space vehicles. 


Since all four of these unconventional generating tech- 


niques produce direct current, their further development necessarily requires 
suitable methods of conversion to alternating current. 


HERE is another very important factor 

which determines the current flow in a 
thermionic converter. This phenomenon is 
called space charge—the mutual repulsion of 
electrons. An electron emerging from the 
cathode finds itself in the company of a swarm 
of other electrons, all similarly charged, from 
which it is repelled. This will drive most of 
the electrons back into the cathode before they 
have a chance to reach the anode. One practical 
way for eliminating space charge consists of 
introducing heavy positive ions in numbers 
sufficient to neutralise the charge of the electrons 
in the space between cathode and anode. To 
date, cesium ions appear to be the easiest to 
produce. The cesium vapour pressure is con- 
trolled by using an excess of cesium metal and 
keeping the coldest place in the vessel at a few 
hundred degrees Centigrade. lons may be 
formed by contact ionisation at the hot cathode 
if its work function is high enough, by impact 
from the higher energy electrons, or by the 
temperature of the cesium gas between the 
plates. Thermionic converters of this kind 
have been called plasma thermocouples. The 
c2sium collected on the anode provides a con- 
veniently low work function. 

Fig. 5 shows a typical tube containing free 
c2sium metal. In operation, the tube is enclosed 
in an oven, and by keeping the device at the 
appropriate temperature, sufficient cesium vapour 
is provided to neutralise the space charge. Such 
a converter is capable of producing appreciable 
amounts of currents, sufficient to run the 
miniature motor or light the lamps. 

The extreme temperatures required for the 
more efficient thermionic devices militate against 
their use with fossil fuels. In addition to the 
difficulty of achieving the required cathode 
temperature in the face of limited combustion 
temperatures and convective temperature drops, 
the permeability of metals to gases at high 
temperature poses a severe problem in maintain- 
ing for long periods of time a hermetic partition 
between the vacuum and the combustion spaces. 
It appears, therefore, that such sources as 
nuclear fuels and solar radiation are more 
favourable. Solar sources provide very high 
temperatures and also allow the use of a trans- 
parent vacuum window through which the 
radiation may be conducted while the window 
itself remains cool. Nuclear sources lend them- 
selves to thermionic converters because they can 
Provide temperatures limited only by the struc- 
tural properties of the materials used. Because 
the anode of the device can also run at relatively 
high temperatures without reducing the efficiency, 
Cascading of thermionic units with other lower- 
temperature converters becomes attractive. The 


application of thermionic converters for the 
commercial generation of power is most favour- 
able when the thermionic element is used as a 
topping unit for a nuclear steam power plant. 
One is thus able to take advantage of the high 
temperatures available from the fuel. 

A thermionic unit operating with 20 per cent 
conversion efficiency and topping a steam unit 
of 27 per cent efficiency will provide an over-all 
efficiency of 42 per cent, raising the output of 
a SOMW plant to 77MW. 

In summary, it seems clear that thermionic 
conversion offers one possible means of obtain- 
ing efficient conversion of heat to electrical 





Fig. 5—Experimental thermionic tube with a cesium 
capsule at its base for the provision of cesium vapour 


power. Whether it becomes competitive with 
other means will depend largely on the solution 
of problems concerning the properties of mater- 
ials. It should be pointed out that in the past 
there has been no particular urge to find or 
produce materials having the peculiar properties 
demanded by the thermionic converter. The 
field is therefore one which is largely unexplored 
and in which one may expect to see advances of 
considerable magnitude. 


MAGNETOHYDRODYNAMIC GENERATORS 


About 130 years ago, Michael Faraday dis- 
covered that a conductor moving in a magnetic 
field could be made to generate an electric 
current. This principle has traditionally been 
applied to produce electric power by mechanically 
rotating solid copper bars past energised field 
windings. However, Faraday’s experiments 
showed that power can also be generated by 
substituting a flowing liquid metal such as 
mercury, or some other conducting liquid, for 
the copper bars. A device that uses a fluid 
conductor to produce an electric current is a 
magnetohydrodynamic (MHD) generator. The 
practical realisation of MHD power generation 
appears at the present time to depend on the 
use of a conducting gas. For the gas to be 
conducting, a certain number of free electrons 
must be present, together with an equal number 
of ions and the main body of un-ionised gas. 
The most direct approach to ionise a gas par- 
tially and thereby make it conducting is to heat 
it sufficiently. However, the temperatures in- 
volved are beyond the limits of even the most 
modern of materials. 

When the gas is ‘‘ seeded’’ with a certain 
concentration of an element such as potassium 
or cesium, adequate electrical conductivity can 
be realised at somewhat lower temperatures 
in the range of 4000 deg. to 5000 deg. Fah. The 
possibility of MHD generation, as currently 
conceived, hinges on the small region of overlap 
between the temperatures that a few materials 
are able to tolerate, and the temperatures which 
are necessary, even with seeding, to obtain 
adequate conductivity. In an MHD generator, 
hot ionised gas travels through a magnetic field 
which is applied at right angles to the flow, 
and past electrodes which are in contact with 
the stream of gas. Electrons in the gas are 
deflected by the field and, between collisions 
with other particles in the gas, they make their 
way diagonally to one of the electrodes. An 
electric current is produced as the electrons 
move from the anode, through the load, to the 
cathode, and back again to the gas stream. 

The voltage at the terminals of an MHD 
generator is directly proportional to the intensity 
of the magnetic field, the velocity of the gas, 
and the distance between the electrodes. A 
generator will supply maximum power when the 
load connected to its terminals has a voltage 
drop equal to one-half of the circuit voltage. 
Near peak power, the efficiency of an MHD 
generator may be as low as 50 per cent, because 
of /*R losses. But efficiencies in the 80 to 90 per 
cent range are possible when the generator is 
operated somewhat below maximum power. 
This corresponds to the efficiency of a conven- 
tional steam turbo-generator combination, which 
is about 80 per cent. The over-all thermal 
efficiency of a plant utilising an MHD generator 
might be as high as 60 per cent, as compared 
with 40 to 42 per cent for the most modern 
conventional steam power plants. The high 
efficiency of the MHD plant arises principally 
from the high temperature which is necessary 
for ionisation. 

A possible cycle arrangement is shown in 
Fig. 6. This is a closed-cycle system in which a 
gas consisting of helium seeded with | per cent 
cesium is used. The plant portrayed would 
generate 3830MW of power. It should be noted 
that the MHD generator puts out direct current, 
and that a converter is used to produce alter- 
nating current. The capital cost of this converter 
would be appreciable, though not prohibitive. 
Studies are being made for the direct MHD 
generation of a.c. power, and there are several 
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Fig. 6 —(Left) Diagram of proposed MHD generator power station with nuclear reactor heating device. Fig. 7—(Right) Diagram of proposed MHD generator 
power station with fossil-fuel heater supplying combustion gases to the generator 


approaches to this problem that look promising. 
The MHD generator for this system would be 
30ft to 40ft long, and it would operate in the 
temperature range of 4000 deg. Fah. A reactor 
is shown as the heating device, but the develop- 
ment of such a reactor would take many years. 
The heat exchanger, or regenerator, would also 
present serious development problems. The 
illustration also shows a boiler in which some 
heat is used to generate steam. This steam 
drives a 38MW turbine, which powers the gas 
compressor. It must be assisted by a motor which 
consumes some of the MHD generator output. 

To circumvent the reactor development prob- 
lems, there are two possible lines of attack : 
(1) the use of a combustion fired external heater, 
while retaining the closed loop helium system 
of Fig. 6, and (2) the use of an open system in 
which the combustion gases pass directly through 
the generator, as illustrated in Fig. 7. In this 
case, it is possible to generate a surplus of 
power in the steam loop so that an extra generator 
is present, replacing the previous d.c. motor. 
The temperatures of operation in the generator 
must now be higher, however, because of the 
lower mobility of electrons in combustion- 
product gases than in helium. Another difference 
is that potassium rather than cesium is used 
for seeding since cesium is too costly to dis- 
charge. Means would, in any case, have to 
be devised to avoid air pollution by the hydrox- 
ides of these elements. 

The problems ahead in MHD generation 
development are in the general areas of physics, 
materials and engineering technology. Further 
work needs to be done to obtain more reliable 
data on the conduction of electricity in gases, 
and to provide a better understanding of the 
basic mechanisms of energy and momentum 
exchange in the MHD generator. Materials 
must be developed to better withstand high 
temperatures, sudden temperature changes, and 
chemical interaction with the alkali-metal seeding 
materials. New design approaches must be found 
to build durable parts of ceramic, which have 
conventionally been made of metal. Durable 
electrodes must be developed to withstand high 
temperatures and chemical attack, and yet they 
must be good conductors. To study these 
problems, several lines of research are being 
pursued at Westinghouse. First, there are basic 
studies of materials and their properties, and 
investigations in gaseous electronics. Secondly, 
two experimental MHD generators have been 
built and are in operation. One of these, illus- 
trated in Fig. 8, is a relatively small laboratory 
unit ; it burns hydrogen and oxygen, seeded 
with potassium. The other generator project 
involves a machine which has, to date, produced 
about 2-5kW for four minutes continuously. 
It burns furnace oil and oxygen, with potassium 
soap dissolved in the oil as a seeding element. 


Oxygen, rather than air, was used merely to 
avoid the necessity of building a large air 
preheater. 

Although MHD devices for producing short 
bursts of power have already been demonstrated. 
and may offer potential in specialised applica- 
tions, such as in satellite communications systems, 
a generator must operate continuously for the 
practical generation of commercial electronic 
power. To date, the only American MHD 
generator which has been able to produce 
kilowatts of power over a sustained period of 
time is this larger machine. Furthermore, it 
operates on combustion products rather than 
on argon gas heated by an electric arc, so that 
it demonstrates the generation of electric power 
directly from a hot gas stream. The machine 
is shown in Fig. 9 and has an electromagnet 
mounted on a platform that can be raised or 
lowered. This magnet produces a field in the 
generator of 14,000 gauss. The generator section 
proper has a flow cross section of 1Zin by 4{in 
and it is 16in long. Three pairs of graphite 
electrodes are mounted on opposite sides of the 
stream, with a distance of 4in between their 
faces. The insulating side walls are made of 

din thick zirconia. The flow of the combustion 
gas is 1-1 lb per second at the design rate, and 
the temperature is about 4600 deg. Fah. The 
velocity is about 2000 m.p.h., and the pressure 


Fig. 8—Laboratory MHD 
generator of 1W_ output 


burning hydrogen and 
oxygen seeded with potass- 
ium 


of oil-soap mixture is burned with 8 Ib of oxygen 
in a specially designed swirl combustion chamber 
that discharges into a mixing plenum, and 
then into the generator proper. Water-cooled 
side walls are used throughout, and zirconia 
lining is used everywhere except in the com- 
bustor flame tube, which is stainless steel. The 
2:5kW of power corresponds to one-half of 
the design flow rate, or one-fourth of the power. 
The machine is being used to investigate generator 
side-wall designs, electrode materials and con- 
figurations, power distribution in the generator, 
chemical reactions with the seeded gas, oper- 
ating characteristics of the MHD generator and 
electrode potential drops and potential and 
temperature distributions. Some reference has 
already been made to possible open and closed 
cycle and indirect heating arrangements and to 
direct a.c. generation. For straight-through 
MHD generators, various configurations are 
possible, including constant pressure, constant 
area and constant velocity designs, or various 
combinations of these. The _ indirectly-fired 
closed-loop system, adapted to direct auc. 
generation, would seem to be one of the most 
promising lines of attack to follow. 


D.C. To A.C. CONVERSION ; 
The four unconventional methods of electric 
power generation that have been reviewed are 
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similar in one basic respect : all of them produce 
direct current. While one can use this d.c. 
power in some applications, the majority—par- 
ticularly where large amounts of power are 
involved—require alternating current. Hence, 
there are required efficient and economical 
methods for converting direct current to alter- 
nating current. Several reliable and efficient 
inverters are available: (1) the conventional 
motor-generator set, (2) the mercury-arc rectifier 
or ignitron inverter, and (3) the newly-developed 
semiconductor power inverter. Both the ignitron 
and semiconductor inverter are basically static 
units, whereas the motor-generator set requires 
mechanical motion for operation. 

The motor-generator sets now available for 
converting direct current to alternating current 
have evolved over a period of years. They are 
an efficient and reliable method of electric power 
conversion. However, since they are rotating 
devices, a number of disadvantages become 
evident. For example, there are bearings to be 
lubricated, carbon brushes to be _ replaced 
periodically, and commutators to be maintained. 





transistor, however, the control element cannot 
turn off the ‘“‘ Trinistor’’ switch unless the 
current through the device is caused to go to 
zero. At zero current, the control element again 
becomes effective and can be used to trigger 
the unit on whenever desired. Fundamentally, 
then, the “ Trinistor’’ switch is similar to a 
thyratron or ignitron in its electrical character- 
istics. Considerable study of semiconductor 
units shows that the energy losses are extremely 
low when the devices are at minimum or maxi- 
mum conduction conditions ; high losses occur 
only under operating conditions in which the 
unit is not fully turned on or off. Because of 
this it is extremely important that the circuitry 
permit the semiconductor unit to be operated 
in only two states—either all on or all off. 
It is essential that the switching time from one 
state to the other be made as rapid as possible 
for minimum dissipated energy and _ highest 
efficiency. Since the all-on, all-off type of 
Operation is essentially the behaviour of a 
switch, this operation is identified as the “* switch- 
ing mode.” All of the semiconductor power 
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Fig. 9—Pilot MHD generator designed to produce 10kW of electric power burning an oil-soap 
mixture and oxygen 


Of necessity, the mechanical arrangement has 
inertia, so that the motor-generator set must 
be brought up to operating conditions ; as a 
result, output power is not immediately available 
unless the machine is kept rotating constantly. 
However, the set has the inherent advantage of 
being able to withstand overload conditions for 
4 reasonable period of time. 

The ignitron inverter system is a static unit 
and, hence, its maintenance is less than that for 
most rotating systems. Since the system is 
essentially static, its operation is quiet. Because 
there are no spark-gap commutations, the 
Operation of such a device is suitable for areas 
in which explosive gases might be present. The 
efficiency of the ignitron system is reasonably 
high and tends to increase as the operating 
voltage is increased. 

The newest of the inverter systems utilises 
semiconductor elements. For the past several 
years, a rapid succession of semiconductors has 
been made available to perform basic electrical 
functions. The silicon diode and the transistor 
have become familiar, and more recent develop- 
ments, such as the ‘‘Dynistor”’ and the “‘Trinistor” 
controlled rectifier, offer new possibilities for 
semiconductors in the pewer field. 

The “ Trinistor ’’ rectifier consists of a silicon 
wafer arranged so that a control element can 
Cause the device to go from a high impedance 
State to a low impedance state. Unlike the 


conversion equipment has been designed with 
this type of operation as a basic part of the 
circuitry. The semiconductor will perform the 
switching action extremely rapidly with no de- 
terioration at a high repetition rate. 

Both the transistor and the “ Trinistor”’ 
controlled rectifier can be used effectively in 
inverters. Transistor inverters have been con- 
structed up to the 10kW level and have performed 
at frequencies as high as 20 kc/s. Above the 
10kW level, however, the ‘‘ Trinistor ’’ appears 
to be more suitable, particularly since the 
technical considerations indicate that extremely 
high powers can be obtained in single units. 

An inverter requires a pair of “ Trinistor ” 
units, one of which applies the positive half 
cycle of the alternating current wave, and the 
other the negative half cycle. The inverters 
constructed thus far have been operated to 
approximately 60kW of power and as high in 
frequency as 20 kc/s. The “ Trinistor”’ is 
relatively small and must be connected to a heat 
dissipating element so that the heat generated 
internally can be dissipated and the operating 
temperatures maintained at a reasonable level. 
Circuitry developed thus far will permit parallel 
or series combinations of the ‘“ Trinistor”’ 
rectifier to be operated effectively ; the output 
waveforms from the inverters can be made 
square wave or sine wave, as desired. 

The basic functional element of the ‘‘ Trinistor”’ 
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is the specially prepared silicon wafer. The 
wafer itself is smaller in diameter and thinner 
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Fig. 10—Recent improvements in the power handling 
capabilities of semiconductor devices 


1960 


than a sixpence, yet is capable of controlling 
100A at 200V. Semiconductor materials are 
improving rapidly and, as a result, the power- 
handling capabilities of ‘‘ Trinistors ’’ have gone 
from a relatively small number of watts to the 
present level of 20kW in only three years. 
Sustained development is likely to yield even 
greater increases in the future, and Westinghouse 
expects a silicon wafer not much larger than the 
present unit to be capable of handling as much 
as 1000A at 1000V. At present, the current 
density in the wafer is SOOA per square inch, 
and by 1965 it is expected to have increased to 
1000A per square inch. 

The power-handling capabilities of the in- 
dividual semiconductor devices are illustrated 
in Fig. 10. The curves show that the capabilities 
for a single device have been increased by a 
factor of ten in the past two years. The static 
inverter is about one-half the weight of a motor- 
generator set for equivalent power rating. The 
static inverter can operate at frequencies as high 
as 20 kc/s, and its weight in that rating is 
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Fig. 11—Comparison of efficiencies of motor-gener- 
ator sets and static inverters for power ratings up 
to 1000kKVA 


markedly below that of existing comparable 
motor-generator sets. However, it is expected 
that by the introduction of improved insulation 
and higher operating speeds, reductions in m.g. 
set size and weight may be effected in the future. 
Another advantage of static inverters is small 
volume. Since the static inverter is made up of 
small individual components, it can be made 


.in almost any geometric form. This ability to 


vary the shape of a static inverter is of extreme 
importance in military applications and also 
will be of great importance in a variety of other 
applications where space is at a premium. 
Perhaps the most important single factor 
relating to the use of semiconductor static 
inverters is the matter of efficiency of conversion. 
In Fig. 11 the efficiency of the motor-generator 
set at both 60 and 400 c/s is compared with the 
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static inverter for power ratings up to 1O00KVA. 
Only one curve is necessary to show static 
inverter efficiency, because it works as well at 
60 c/s as at 400 c/s. As can be seen, in the range 
from 10kVA to 1000kVA the static inverter is 
capable of extremely high efficiency—87 to 90 
per cent as compared to 75 to 88 per cent for 
the motor-generator set. While the motor- 
generator set has now reached about the best 





Fig. 12—Static d.c. 


inverter of 15kVA 
capacity employing eight ‘‘ Trinistor ’’ semiconductor 
switching devices 


to a.c. 


efficiency that can be obtained, static inverters 
are still being improved rapidly. An efficiency 
of 95 per cent is possible as the semiconductor 
material and circuitry are improved. 

So far, only the advantages of static inverters 
have been described ; they also have certain 
disadvantages. One attribute of static power 
inverters is their ability to deliver power im- 
mediately when required. This is due primarily 
to the lack of inertial time delay, since no 
rotating parts are involved. However, when 
overloaded, the system has no inertia and little 
thermal energy storage and excessive voltages 
or currents can cause failure of the semicon- 
ductor elements. Thus it is frequently necessary 
to add some protective circuitry, increasing 
circuit complexity. Another possible dis- 
advantage of the static inverter is that under 
normal conditions the unit may operate for 
sustained periods of time very close to the 
maximum allowed limits. Because of this, the 
designer has a tendency to allow very little 
factor of safety. This difficulty can be minimised, 
but must be kept in mind throughout all the 
design effort. Another problem arises from the 
fact that the semiconductor static inverter 
employs a completely new concept of electrical 
circuitry ; operating personnel will need to be 
trained to understand the semiconductor ap- 
paratus. This should not be an acute problem 
since maintenance is expected to be extremely 
small, and the operating personnel in general 
will not have much need to provide repairs or 
maintenance for this apparatus. 

Of major importance to the successful applica- 
tion of the ‘*‘ Trinistor *’ switch is the cost. For 
a SOMW power level, the motor-generator set 
at present has a cost of about 70 dollars per 
kilowatt and future designs may reduce this 
to 65 dollars. The ignitron static inverter costs 
about 60 dollars per kilowatt at the 600V level. 
In fifteen to twenty years this cost is expected to 
drop to about 55 dollars. The cost of the 
‘“* Trinistor ’’ static inverter is much higher than 
high power conventional systems at present. 
But it is estimated that by about 1965 the 
“Trinistor’’ inverter will be at the motor- 





generator set cost level, and by 1972 it should 
be comparable in cost to the ignitron inverter. 
Beyond this point, the semiconductor inverter 
should continue to drop in cost and should be 
substantially more economical than both the 
motor-generator sets and ignitron inverters. The 
cost of the ‘“‘ Trinistor’’ power inverter may 
eventually drop to 40 dollars per kilowatt. 
These figures are for inverters in the 5S0OMW 
range. For many lower power applications, the 
semiconductor power inverter is already the 
most economical, and for other applications, 
the new inverters will soon have lower costs 
than conventional methods. 

Semiconductor inverters of the type shown in 
Fig. 12 are now being used for a large number 
of military applications, and their commercial 
and industrial uses are just beginning to evolve. 
One of the more important applications is 
expected to come as an outgrowth of the con- 
version of alternating current from one frequency 
to another. This gives a new variable to the 
engineer in his design of electrical equipment. 
With frequency change, one can look forward 
to high-frequency lighting, new motor designs, 
new a.c. power supplies, lower cost ultrasonic 
generators, and new concepts in speed control 
for mill operation. 


360M W(e) Nuclear Power Station 
in California 


The construction of the largest American 
atomic electric power station may be started 
next year by the Southern California Edison 
Company. Following a recent meeting of the 
company’s board of directors, its chairman 
announced that a letter of intent to negotiate 
contracts for the design and construction of a 
360MW(e) atomic power station has been sent 
to the Westinghouse Electric Corporation and 
to the Bechtel Corporation. The proposed 
reactor would be the world’s largest. It would 
be designed and built by Westinghouse who also 
would supply the steam and electrical equipment. 
The Bechtel Corporation would be the engineer- 
ing constructors. The over-all plant cost is 
estimated at approximately 70,000,000 dollars. 
Based on preliminary studies, the plant would be 
economically competitive with conventional 
plants over its lifetime. According to present 
estimates, such a power station would require 
about four years to construct. The consumma- 





tion of negotiations and the actual beginning of 
construction will depend on several factors, 
including the finalising of contracts, the approval 
of the U.S. Atomic Energy Commission and the 
California Public Utilities Commission, and the 
selection of a specific site. 

The closed-cycle pressurised water reactor, 
which would be used in the plant, has been the 
subject of the most intensive research and 
development in America during the past decade. 
The interest of the utility company in this design 
results from the reactor’s history, which indicates 
a high degree of reliability, safety and control. 
Technical details of the proposed reactor plant 
are given in the following table: 

Power Ratings : 


Electric output, gross 360M W(e) 
Electric output, net 340MW(e) 
Reactor heat output 11SOMWi(t) 
Reactor Vessel : 
Length overall... ... ... 41ft 
Inside diameter... ... 12ft 
Weight... ws 340 tons 
Thickness... 93.n carbon steel-+ jin stainless 


steel cladding 


Design pressure 2500 Ib per square inch absolute 


Design temperature 650 deg. Fah. 
Fuel : 
Material and configura- 
tion ... ...  ... ... «.. UOs pellets in rod bundles 
Claddin Zircaloy or stainless steel 


Feed enrichment ... 2°9 to 4:0 per cent 
(2:1 per cent in centre zone 
Initial enrichment ... ...< 2°6 per cent in intermediate zone 
bin per cent in peripheral zone 
, : ifty-two in centre zone 
apg of assemblies per Fifty-two in intermediate zone 
sre ses ses ss | Fifty-two in peripheral zone 
Number of of rods per 
assembly ... ... ... 182 
Number of pellets per rod 155 
Pellet dimensions ... ... 0:386in by 0-772in 
Control Rods : 


Configuration ... Cruciform 
Number ... : Forty 
Composition ... Ag-In-Cd 
Rod worth 16 per cent 
Rod drive... Magnetic jack 


Primary Circuit (five loops) : 
Operating pressure... 2150 lb per square inch 
( 567 deg. Fah. average 
...% 547 deg. Fah. inlet 
587 deg. Fah. outlet 
75 x 106 Ib per hour 
Five, each vertical, single-stage, 
radial-flow ; bottom suction, 
horizontal discharge 
Five, each vertical U-tube, integral 
steam drum 
Length overall... ... ... 45ft 
Outside diameter tga ee 
Design pressure, tube side/ 2500 lb per square inch absolute/ 
shellside 1000 Ib per square inch absolute 
Tube material ... Stainless steel 
Shell material ... Carbon steel 
ey Omer 
Steam pressure, outlet ... 
Secondary Loops : 
Steam conditions at 
throttle 
Steam flow to turbine ... 
Turbine rated capacity ... 


Operating temperature 
Total coolant flow ... 
Main coolant pumps 


Steam generators 


300,000 Ib 
680 Ib per square inch absolute 


650 Ib per square inch absolute/ 
495 deg. Fah. dry and saturated 
4°5 million lb per hour 
360MW(e) at 
pressure 
Tandem compound, 
flow ; 1800 r.p.m. 


1-Sin Hg _ back 


Turbine design... quadruple 





Scale model of proposed 360MW(e) atomic power station in California 
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ELECTRONICS 


837,102. November 25, 1955.—ELECTRON GUNS, 
Sylvania Electric Products, Inc., 100, West 10th 
Street, Wilmington, Delaware, United States of 
America. 

It has been found possible by means described in 
this specification greatly to simplify the construction 
of multi-beam cathode ray tubes by using a single 
electron beam source and a beam splitting member 
separated from but in intimate association with the 
source in such manner that any desired number of 
electron beams can be derived. The gun structure 
shown in the drawing includes a ceramic rectangular 
block A. The block is provided with a rectangular 
channe! B in which is mounted a _ conventional 
cathode C having an electron emissive plane or 
cylindrical surface which faces the tube screen. The 
block is also provided with grooves which contain 
cathode support and spacing members D. Additional 
grooves in the block contain a beam splitting wire 
member E and two beam intensity control elements F 
and G. Secured to the top block surface is a slotted 
metal electrode H provided with a rectangular slot J 
having its long dimension extending parallel to the axis 
of the cathode. The slot is so positioned with 
respect to the member E and control elements F and 
G that the member spans the width of the slot and 
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divides it into two vertically displaced sections K 
and L. Each of the control elements F and G also 
spans the width of the slot, one wire being positioned 
in each slot section. The slotted electrode H and 
member E are maintained in electrical contact with 
each other and form an equipotential surface ; the 
control elements F and G are insulated from the 
slotted electrode and member. A tab connection M 
is connected to the slotted member in conventional 
manner. When the entire tube is assembled and 
rendered operative, the electron stream generated by 
the cathode passes through the slot. The electrons 
passing through the slot will tend to pass around 
member E, thus forming two electron sub-streams or 
beams passing through slot sections K and L, re- 
spectively. When voltages are supplied to the control 
elements, each beam is intensity modulated in con- 
ventional manner ; these beams are isolated from each 
other. By omitting one or both control elements, 
each or both beams can be generated substantially 
free of intensity modulation. By increasing the 
number of beam splitting members, the slot can be 
divided into a larger number of sub-sections and the 
number of beams can be correspondingly increased. 
Additional control elements can be used to control 
the intensity of these additional beams.—June 9, 1960. 


838,078, August 24, 1956.—THERMOMETER TYPE 
VOLTAGE INDICATOR TUBE, Standard Telephones 
and Cables, Ltd., Connaught House, 63, Ald- 
wych, London, W.C.2. 

_ This invention relates to thermometer-type voltage 

indicator tubes, in which in particular the longitudinal 

expansion of a fluorescent image is changed by the 
voltage to be indicated. The width of the fluorescent 

image is to remain constant. In order to produce a 

tube which gives a clearly visible indication and has a 

high sensitivity, the present invention suggests a 

thermometer-type indicator tube in which, when there 

is a change of voltage on the control electrode, the 
length and mutual spacing of two luminous strips are 
so changed that, as the deflecting voltage decreases 
with respect to the cathode potential, the length of 
the luminous strips decreases and the distance 
between them becomes greater in a direction parallel 
to the longitudinal axis of the envelope tube. ‘ By the 

reciprocal movement of the two luminous strips a 

good sensitivity of indication is obtained. The 

indicator system shown in the drawings includes a 

cathode A, a grid B, a diaphragm C, the deflecting 

electrode D, and a fluorescent layer E which is applied 
to the optically transparent and electrically conductive 


layer F on the glass bulb G. The deflecting electrode 
D consists of two electrically inter-connected control 
rods which are arranged parallel to the cathode axis. 
The diaphragm C screens the mica discs H in the 
discharge space of the picture system. This prevents 
the mica discs from picking up unwanted electrostatic 
charges and interfering with the operation of the 
system. The width and outer edges of the two 
luminous strips are determined by the slot-type aper- 
ture J provided in the diaphragm C. The diaphragm 
is so designed by the arrangement of the angle-piece K 
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that a deflecting field of high field-strength is formed 
between the cathode and the deflecting electrode. 
This field increases the deflection sensitivity of the 
deflecting electrode. The mica discs H are made 
electrically conductive in the part marked L. The 
part of the mica disc adjacent to the luminous screen 
E is made to press against the wall of the bulb. This 
provides an electrically conductive connection of the 
electrically conductive layer F applied to the bulb, 
over the mica disc to the diaphragm C. The positive 
anode voltage of the picture system is applied to the 
diaphragm. The assembly formed by the cathode, a 
control electrode M, the anode N, and part of the grid 
acting as a suppressor and shielding grid, constitutes 
an amplifier system. The amplifier current is con- 
trolled by the electrode M. In the embodiment shown 
this electrode consists of two round rods. These are 
electrically connected together, and can form one 
unit—in the shape of a hairpin, for example. In 
accordance with the invention, in order to obtain 
stronger control of the amplifier current, the number 
of rods forming electrode M can be increased to three, 
four, or even more.—June 2, 1960. 


838,039. June 17, 1958.—SEMICONDUCTOR RECTIFIER 
Stacks, Standard Telephones and Cables, Ltd., 
Connaught House, 63 Aldwych, London, W.C.2. 
(Inventor: Norman Colston Brooks.) 

The object of the present invention is to provide 
stack constructions for power diodes giving good heat 
dissipation with economy in size. It comprises an 
in-line stack of crystal diodes comprising a cooling 
plate per diode and end plates, together having an 
envelopal cylindrical form with semi-spherical ends 
provided with cooling slots. In the form of assembly 
shown in the drawings, mainly for use in high voltage 
equipments, the power diodes A.are of the “* top hat” 





type terminating at the base end in a screwed terminal 
and mounting stud B and at the other end in a coaxial 
braided flexible lead C covered with insulating 
sleeving. The diodes are bolted to¥the centre of 
three-armed insulating spiders D. Before inserting 
the terminal stud into the spider hole, a centrally- 
apertured cup-shaped metal cooling fin E is placed on 
the terminal stud so that the fin is clamped between 
the diode and the spider. In the stack shown three 
such sub-assemblies are threaded on three mounting 
rods F of insulating material which pass through 
holes in the ends of the spider arms. Two shallower 
bowl-shaped fins G serving as electrostatic shields are 
independently mounted on spiders and provide 
roughly semi-spherical ends to the stack. The open 
end of the cups E all face one way, but the open ends 
of the bowls G both face inwardly. The open end of 
one cup faces the open end of one bowl and an 
additional spider H is threaded on the rods between 
these two parts. The end spiders are bolted to the 
ends of the rods and clamp the stack members 
together. The spiders D and tension in the rods F 
give adequate stability and stiffness to the stack. 
Brass terminal studs J and K are bolted in the centre 
holes of the end fins and spiders. A wire L connects 
stud J and the adjacent base stud B, and the wires C 
are clamped to the base studs of the adjacent diodes 
and to the stud K respectively. The envelopal form of 
the complete assembly is substantially cylindrical with 
semi-spherical ends, and slots exist between adjacent 
fins for cooling purposes. Rods F may be extended 
for the mechanical mounting of the rectifier stack, the 
terminal studs then being used solely for the electrical 
connections.—June 22, 1960. 


ELECTRICAL ENGINEERING 


838,041. June 25, 1958.—ArR-BLAsT CIRCuIT- 
BreEAKER, Allmanna Svenska Elektriska Aktiebo- 
laget, Vasteras, Sweden. 

The present invention relates to a compressed-air 
electric circuit-breaker with breaking gaps arranged 
in compressed-air containers permanently filled with 
air under pressure and carried by insulator pillars. 
By the arrangement shown in the drawing there is 
obtained an insulating distance which is under 
pressure when the breaker is open, in spite of the fact 
that atmospheric pressure prevails in the outlet 
channel for the extinguishing air when the circuit 
breaker is closed. Referring to the drawing, the 
breaking gap is opened by the delivery of compressed 
air to the space A above the operating piston B 
through the operating air line C. When the operating 
piston and the movable contact joined with it are 
moved downwards, the blast valve, formed by the 
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valve disc D and the flange E, is opened and extin- 
guishing air streams from the container F through the 
nozzle in the movable contact piston G into the outlet 
channel H, where normal atmospheric pressure 
prevails. When the pressure in the outlet opening 
rises, the blocking valve is immediately opened by the 
air flow moving the valve member J aside, When 
the piston B has reached its lower position, its upper 
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part has passed the end of the channel K in the 
cylinder L, so that compressed air streams from the 
space A through the channel K, past the back valve M 
and through the openings N to the space P. Under 
the influence of the pressure in this space the valve 
member J is moved to the right and closes the outlet 
opening Q, so that the extinguishing air flow ceases. 
The breaking gap is closed by evacuating the space A 
above the operating piston B through the operating 
air line C. The spring R will then move the movable 
contact to its upper position so that the blast valve 
is also closed. When the operating piston has 
reached its upper position, the lower part of the piston 
will be above the end of the channel S in the cylinder 
L. The space P will then be in communication with 
the open air so that air can escape from this space and 
the valve member J will therefore only be actuated 
against its valve seat by the spring 7. The air in the 
outlet channel H will then flow out through the 
blocking valve until atmospheric pressure is estab- 
lished in the channel.—June 22. 1960. 


838,105. January 16, 1957.—FLUID COOLING OF 
HiGH PoweR DISCHARGE TuBES, Compagnie 
Francaise Thomson-Houston, 173, Boulevard 
Haussmann, Paris (8e), France. 

Known temperature control arrangements for 
high-power electrons discharge tubes have a 
relatively long time delay in their operation. Accord- 
ingly, it is an object of the present invention to pro- 
vide a control arrangement which is continuously 
acting and has a short time delay. Referring to the 
drawing an ignitron electron discharge tube A has a 
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striking electrode connected to an external conductor 
B and an anode connected to conductor C. The 
envelope of the tube is constituted by two concentric 
cylindrical members D and E which define a fluid-tight 
annular jacket between them for cooling fluid which 
enters the jacket at inlet tube F at the bottom of the 
tube and emerges through outlet tube G on top of 
the tube. A metal cylinder is attached to the envelope 
of the tube and is arranged to be in good thermal 
contact with the internal wall of the envelope. It 
is surrounded by an insulating sleeving J, which may 
be formed of a plastic material impervious to the 
cooling fluid at the operating temperature of the tube. 
Cylinder H is filled with a liquid having a relatively 
high coefficient of expansion, i.e. the difference 
between the coefficient of expansion of the liquid and 
coefficient of expansion of this contact cylinder 
should be as large as possible. A capillary tube K 
connects the liquid in the cylinder to hydraulic 
regulator L which controls the flow of cooling fluid 
in pipe M. In operation, changes of temperature of 
wall D cause expansion or contraction of the fluid 
in cylinder H and this change in volume is com- 
municated by capillary tube K to the hydraulic 
regulator so as to vary the flow of cooling fluid in the 
jacket to maintain wall D at the desired optimum 
temperature. It will be appreciated that the arrange- 
ment can be such that when the temperature of wall 
D is below a predetermined value the cooling fluid 
is entirely cut-off. This is convenient when warming- 
up the tube.—June 22, 1960. 


TELECOMMUNICATIONS 


838,149. November 11, 1957.—ELECTROMAGNETIC 
WAVEGUIDE Devices, The General Electric Com- 
pany, Ltd., Magnet House, Kingsway, London, 
W.C.2. (Unventor : John Nevil Rogers.) 

One object of the present invention is to provide a 
resonance isolator which requires a somewhat smaller 
magnetic field than other constructions. Referring 
to the drawings showing sectional elevation (upper) 
and plan views, the isolator comprises a length of 


waveguide A of uniform rectangular cross-section in 
which are mounted twelve rods B of nickel-zinc 
ferrite. These twelve rods are equally spaced along 
the length of waveguide. They are of uniform square 
cross-section and lie perpendicular to the broader 
walls C of the waveguide. Each of the rods is slightly 
shorter than the narrower dimension of the wave- 
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guide so that each end of the rod is spaced a small 
distance from the adjacent broader wall. The 
twelve ferrite rods are carried by a member D of 
polystyrene to which they are secured, for example, 
by gluing. The member, which is of lamina form, 
is mounted within the waveguide by means of sup- 
porting metal rods E so as to lie parallel to the 
narrower walls F. The ends G of the member are 
tapered to reduce the impedance discontinuity within 
the waveguide presented by the member. The ferrite 
rods are arranged all to lie in a steady magnetic field 
which is perpendicular to the broader walls C of the 
waveguide and thus parallel to the rods. This 
magnetic field may, for example, be provided by 
means of a permanent magnet, the poles H and J of 
which are shown in broken outline. The position of 
the polystyrene member G relative to the narrower 
walls of the waveguide is chosen so that when, 
during operation of the isolator, an electromagnetic 
wave is supplied to the isolator the ferrite rods lie in 
a region of almost complete circular polarisation of 
the magnetic field within the waveguide due to the 
electromagnetic wave. It is desirable for the spacing 
of the rods to be appreciable so as to avoid inter- 
action between them but in practice some interaction 
is tolerated to reduce the overall length of the isolator. 
The magnitude of the steady magnetic field is chosen 
so that the ferrite material of the rods is in the con- 
dition of ferromagnetic resonance when a wave 
having the frequency at which the isolator is to be 
used, is transmitted in the appropriate direction 
along the waveguide. The example of resonance 
isolator described above has been found to operate 
satisfactorily at frequencies in the region of 9300 Mc/s 
when the steady magnetic field is adjustable to a 
value of about 1080 oersteds. The frequency at 
which maximum isolation is effected is a function of 
the magnitude of the steady magnetic field. It is, in 
fact, found that at frequencies below about 7000Mc’s, 
it is merely necessary to provide a small biasing mag- 
netic field. This is due to the effect of the demagnet- 
ising fields set up in the region of the rods upon the 
passage of a wave in the appropriate direction along 
the waveguide. At frequencies greater than 7000 
Mc/s the steady magnetic field that is supplied 
externally is required to increase the electromagnetic 
wave.—June 22, 1960. 


838,248. December 17, 1957.—Apcock DIRECTION 
FINDER, Tesla Narodni Podnik, 186, Pode- 
bradska, Prague IX, Czechoslovakia. (Inventor : 
Miroslav Prochazka.) 

Direction finders of the Adcock type consist of 
two symmetrical dipoles which are arranged vertic- 
ally and are constructed either as simple or as com- 
posite dipoles. In order to obtain the desired phase 
displacement of dipole currents, the symmetrical 
feeder to the dipoles is crossed. With this sym- 
metrical construction, it is difficult to obtain electrical 
symmetry, and the coupling of such a construction 
to the receiver also involves difficulties. According 
to this invention an improved Adcock direction- 
finder consists of a pair of coaxial-fed folded dipoles 
particularly for short and ultra-short waves wherein 
the inner conductor connecting the two dipoles is 
located in the upper half of one dipole and the 
lower half of the other dipole, both of which lie in 
the same plane such that the whole arrangement is 
symmetrical about its centre. In the example illus- 
trated the supporting construction consists of two 
tubes A and B arranged to form a ‘“ T” junction 
and which in addition to acting as supports, form 
the members of the antenna system. Two tubular 
dipoles are secured to the ends of the transverse tube 
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B at the zero-voltage points. Thus the whole antenna 
system is made of tubes which also form the outer 
conductor of the coaxial feeder. The inner con- 
ductor C which is inserted in the tube A, is connected 
to the middle of the inner conductor provided in the 
tube B and passes into the actual dipoles D and E. 
In the left-hand dipole D, the conductor F passes 
through the upper arm and is conductively connected 
to the lower arm of the same dipole ; on the other 
hand, the conductor F, at the other side, enters the 
lower arm of the dipole E. From this it follows that 
the whole arrangement is symmetrical about the 
centre. This symmetry is further assured as a result 
of the fact that the inner conductor which connects 
the two dipoles is connected, at its electrical centre 
to the coaxial conductor C. The associated receiver, 
which is not illustrated, is coupled to the coaxial 
line A, C. The characteristic impedance of the 
coaxial line B, F, and the distance between the two 
dipoles D and E are adapted so as to obtain an 
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impedance covering as wide a band as possible and 
at the same time to receive a band as wide as possible. 
The system has a very high electrical symmetry ; it 
can be tapped directly to the coaxial input of the 
receiver, the effect of interference currents on the 
connecting line between the antenna and the receiver 
is greatly suppressed. The impedance of the direction- 
finder is sufficient for the required wide wavebands 
and the direction-finder is electrically very simple. 
The conducting connection between the individual 
antenna members and the earthed supporting struc- 
ture protects the whole system from static charges, 
as a result of which the noise voltage is reduced.— 
June 22, 1960. 


Forthcoming Engagements 


Secretaries of Institutions, Societies, &c., desirous of having 

notices of meetings inserted in this column, are requested to note 

that, in order to make sure of their insertion, the necessary informa- 

tion should reach this office not later than a fortnight before the 

meeting. In all cases the TIME and PLACE at which the meeting 
is to be held should be clearly stated. 


BRITISH INSTITUTE OF MANAGEMENT 


Wed., July 20.—Connaught Rooms, London, W.C.2, One-day 
ype on *‘ A Practical Guide for Management Decisions,” 
.45 p.m. 


BRITISH INTERPLANETARY SOCIETY 


Today, July 15.—Kent Room, Caxton Hall, London, S.W.1 
Annual General Meeting, 6.30 p.m. 


INSTITUTE OF METALS 


Mon., July 25.—Royal Institution, Albemarle Street, London, 
W.1, ‘* The Structure of Metals and Intermetallic Compounds,” 
Linus Pauling, 6.30 p.m. 


INSTITUTION OF ELECTRICAL ENGINEERS 


Thurs. to Wed., July 21 to 27.—ELECTRONIC AND COMMUNICA- 
TIONS SECTION : Olympia, London, W.14, Third International 
Conference on Medical Electronics, in association with the 
International Federation for Medical Electronics. 

PLASTICS INSTITUTE 


Tues., July 19.—British Plastics Federation, 47-48, Piccadilly, 
London, W.1, Annual General Meeting, 2.15 p.m. 


ROYAL INSTITUTION OF CHARTERED 
SURVEYORS 


Tues., Aug. 30, to Sat., Sept. 3.—The University College of 
North Wales, Bangor, Annual Conference, 1960. 


Advanced Engineering Courses 


Production Engineering. IMPERIAL COLLEGE OF SCIENCE AND 
TECHNOLOGY, South Kensington, London, S.W.7. A full- 
time course in production-engineering commencing 1n October. 
The course will be of one year’s duration and successful candi- 
dates will be awarded the D.I.C. Students will be required to 
take three compulsory subjects: Industrial engineering : 
management and industrial administration, and statistics and 
Statistical methods. Prospective entrants should possess 4 
degree’ or equivalent, together with some practical experience. 

Production Planning and Control. UNIversity OF BIRMINGHAM, 
Institute for Engineering Production, ‘Southfield,’ 16 
Norfolk Road, Edgbaston, Birmingham, 15. Residential 


executive course, September 19 to 30. The primary aim of 


the course is to discuss methods of production planning and 
control and the application of systematic analysis to these 
functions with a view to the improvement or organisational 
and production efficiency. The course is intended for industrial 
executives, senior production engineers and controllers, O. and 
M. personnel and other specialists in related fields. Fee sixty 
guineas. 
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‘This man is not only repulsive but dangerous. Heavily disguised as a 


‘Buyer, he has been shown up as an impostor by his persistent failure 


to see that ASSOGI ATED LEAD are a highly economical 


and reliable source of Lead and Antimony in all their forms, and parti- 


oe 


ft 


cularly of RED LEAD PAINTS AND ‘RUSTODIAN’ GALCIUM PLUMBATE PAINTS. 


His firm are now out for his blood, if any. 





his announcement is issued for and on behalf of 


ASSOCIATED LEAD MANUFACTURERS LIMITED 


CLEMENTS HOUSE, 14 GRESHAM STREET, LONDON, E.C.2. CRESCENT HOUSE, NEWCASTLE. LEAD WORKS LANE, CHESTER (75) 
== LEAD 


Export enquiries to: Associated Lead Manufacturers Export Co. Ltd., Clements House, 14 Gresham Street, London, E.C.2 


Enter No. 651 on reply card 





















Specialisation in heat exchange problems has enabled us 


to achieve a number of important results—not least of 


which is an appreciable reduction in the cost of both te | 
heat exchange equipment and operation. 


Brown Fintube Double Pipe Heat Exchangers have cut heat exchange costs 


in three important ways : 
%* Ever increasing sales have CUT FIRST COSTS by making improved 
production methods possible. 


% Greater standardisation has brought about important economies in 
both PLANNING AND INSTALLATION COSTS. 


%& MAINTENANCE COSTS are reduced by maximum interchangeability 
of standard components. 














HIGH PRESSURE 
FINTUBE 
UNITS 


Equally easy to handle 
but will withstand 
pressures of over 
10,000 p.s.i. 


BROWN INTEGRAL 
‘ONE-PIECE’ 
FINTUBES HAVE 8 
TIMES THE HEATING 
CAPACITY OF 
BARE PIPE 















July 15, 19690 THE ENGINERR 





With Brown Fintube sectional heat exchangers, existing units can be 
regrouped to cater for changes in plant process requirements 
AT ALMOST NO COST. As actual makers of BROWN FINTUBES, { 
we can offer you the best terms and finest service. If you have a 

heat exchange problem we will give you the answer. And remem- ' 
ber —when we DESIGN something we GUARANTEE performance. 


BROWN FINTUBE (Great Britain) LTD 


Associated with 


BIRWELCO utp xi) 


Rh; 
CHESTER STREET, ASTON, BIRMINGHAM 6 ' 


P OF COMPANY 


Telephone : EASt 1171 (5 lines) Telegrams : BIRWELCO, Birmingham 
London Office : 46 Westminster Palace Gardens, S.W.!. Telephone : ABBey 2073 (3 lines) 
Overseas Associates : AUSTRALIA : John Lysaght (Australia) Pty. Ltd., P.O. Newcastle 2N, New South Wales, Australia. 


Enter No. 661 on reply card 
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Say FLUXITE and you show yourself to be someone who knows 

about soldering — knows that nothing but FLUXITE will give the 

selfsame high standard results, whatever the type of soldering job 

you're doing. It’s the one flux that simplifies a// soldering. 

FLUXITE LTD. 
Bermondsey Street, LONDON, S.E.1 
Tel. HOP. 2632 G.M.86 

Enter No. 671 on reply card 
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CATHODIC 
PROTECTION 


rt 
¥ [ 
Gen JerCer 
hectirie 
EQUIPMENT 








REGISTERED l J TRADE MARK 
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in service at Fawley Refinery 


Giving reliable and money-saving service 
in protecting submerged and buried 
metal structures in many parts of the 
world, SenTerCet cathodic protection 
equipments are being operated by the 
Esso Petroleum Company at their 
Fawley, Hants., oil refinery for the 
protection of storage tanks and pipelines. 


The main illustration shows a SenTerCet 
rectifier equipment installed above a 
pipeline to protect the interior of a new 
pipe by cathodic means. A continuous 
flow of D.C. current at low voltage 
prevents corrosion of the inner surface 
of the pipe by the passing sea water. 





SenTerCet Cathodic Protection Rectifier 
Equipments at Esso’s Fawley Refinery 


Apart from the complete protection of the oil-immersed Rectifier and associated 
components under bad climatic conditions, SenTerCet Cathodic Protection Rectifier 
Equipments, together with the flame-proof mains switch-fuse that can be added, have 
been designed for siting in areas where highly inflammable vapours are prevalent. 
Such items as control switches and meters are also oil immersed. 

% A Cathodic Corrosion Contral Limited project. 


Standard Telephones and Cables Limited 
Registered Office : Connaught House, Aldwych, London W.C.2 
RECTIFIER DIVISION : 





COMPONENTS 
Group 
EDINBURGH WAY 


HARLOW ESSEX 





60/2MF 
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this is where you need a.b.*—see! 


$ ALUMINIUM BRONZE has virtues aplenty—and few, strictly measurable vices—as a material for nuts, 
Its and setscrews on chemical plant, railway signals, electrical pylons and in other exposed applications. 
Where sea water or polluted fresh water abound—near dockside cranes, in washing machines or laundry 


uipment—A.B. will not submit to these insidious corrosives. * 


‘T.D. 197A. Standardisation? B.S.2033. Application? You name it. 


* 











LANARKSHIRE 


ee a iw bre 8 








Pamilton, Lanarkshire, Scotland. Tel: Hamilton 1241/4 





Immune from de-zincification, 
perturbed by temperatures in the 300-400°C range, A.B. has a tensile strength of 45-55 tons. Specification? 


“For nitric acid and other oxidising acids we re- 
commend (and manufacture) Stainless Steel.” 


BOLT BUYERS. Trace supplies of bolts, nuts and setscrews 
quickly by having our Monthly Stock List on hand. 
send your name for inclusion in the monthly mailing list. 


Please 





Enter No. 673 on reply card 
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PLAUERT 


HORIZONTAL BORING 
AND FACING MACHINES 


a , 


—— = Ss 
EX STOCK —— 
H.63A H.80 
SPINDLE DIAMETER 24” ch 3.15/16” 
FACING DIAMETER 22” 28” 354" 

















18 18/5.6—1000 | 27/2.8—710 
SPINDLE SPEEDS 11-2—1400 R.P.M. RPM. 


TABLE SIZE 314” x 314” | 354” x 444” | 442” x 494” 
Price (including import duty): H.63A £4,171, H.80 £4,984, H.100 £7,268 
PLEASE CONTACT US FOR FULL DETAILS 


Sole Agents Always Selson’s for Machine Tools 
The Selson Machine Tool Co. Ltd: 


SUNBEAM ROAD, LONDON, N.W.10 STANNINGLEY, Near LEEDS 


Se % O Telephone Elgar 4000 Telephone Pudsey 2241 


And at Kingsbury (Nr. Tamworth), Manchester, Glasgow, Swansea, Newcastle-on-Tyne 
Sheffield, Southampton, Belfast, Bath 





























OF CoMPANits 
_—_—_— 








Enter No. 681 on reply ca 


the lightweight* answer to heavyweight problems . 





= : 
<c! Re eee SR 


The ‘HYDROCON HIGHLANDER’ is winning friends all over the world. Managements are One cab, one operator, full circle slewing. No clutches, no electric motors. Finge'* 
enthusiastic over its many advanced technical features which bring lower costs — higher profits. controls, permitting 3 motions at once. Jibs up to 56’, erected without mech 
Operators acclaim the Hydrocon Highlander becaus: it is utterly simple to use. | Whenever materials assistance. Rapidly lowered cutriggers with universal foot pads. Rotary Hyd 
have to be moved—this is the machine to move them—speedily, safeiy, cheaply. Motors for precision control—full interchangeability—no maintenance. _ Fast "fs 
7 speeds—‘ double safety’ brakes—power lowering for precision control. One ropt 
all jib lengths. Winch parts 90% interchangeable. 5 ton capacity—fully slewing m* 


* ROBUSTLY CONSTRUCTED THROUGHOUT 


The Hydrocon Highlander is fully described in colour brochure. Please ¥" 
for your copy. 


LAMBERT ENGINEERING COMPANY (GLASGOW) LIMITED HYDROCON 


Burnfield Works . Burnfield Road ° Giffnock ° Renfrewshire ~- Scotland 

Sole distributors in England and Wales: BROWN & TAWSE (PLANT) LTD., Ambrose Street, West Gorton, H IG H LAN D ER 

Manchester, 12. Grams: Hexameter Manchester 12. Tel: Manchester East 223! (Slines). Also at Birmingham and London. 
4. A 


Scottish agents: . . STEWART (PLANT) LTD., Milnbank Works, Townmill Road, Glasgow, E.|I. FULLY SLEWING MOBILE CRANE 
Grams: Jasplant, Glasgow. Tel: Bridgeton 4441 








Enter No. 682 on repl) 
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He’s a casting director of many parts... 


...and the results of his work give excellent performance. 

For, whatever casting process is required for your pro- 
duction—cement-sand, shell-moulding or ‘lost-wax’—the team 
of experts at David Brown Foundries Division carries it 
out with supreme skill and care. 


There is no proven method of casting that is not within 


the scope of the division’s resources. There is no recog- 
nised technique of testing that is not used at Penistone. 
Inspection by X- and gamma-radiography, by photo-electric 
absorptiometer and by spectrograph, are standard. Electro- 
magnetic flaw detection is applied to all steel castings 


for aircraft and other special applications. 


You can SAFELY specify David Brown castings. 


DAVID 


BROWN 


THE DAVID BROWN CORPORATION (SALES) LIMITED 


An alliance of engineering specialists in gearing, machine tools, castings, automobiles and agricultural tractors and machinery. 


Foundries Division, Penistone, Nr. Sheffield. Telephone: Penistone 3311 7 


OA/5861 


Enter No. 691 on reply card 
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AIR CLEANSING... 
THE TORNADO WAY 


Mr. Manufacturer please do not allow your employees to 
work in conditions where air pollution exists. 


Dirt costs time and money ! 


For a very reasonable outlay you can protect your staff from 
dangerous fumes, grit and dust, by using the : 


TORNADO CLEAN AIR EQUIPMENT 
Are you interested SIR ? 


If so please phone at once and allow us to quote 


Fully trained personnel are at your disposal. 
LTD. 


BARNET METAL CO. 
Herts. 


Elektron House, Brookhill Road, New Barnet, 
Telephone: BARnet 3901/5187 











Enter No. 701 on reply card 














HIGH QUALITY ENGINEERING 
& MACHINE TOOL CASTINGS 









HEAT & WEAR RESISTING UPTO 10 TONS 
ass ir SPHEROIDAL GRAPHITE /RON & STEEL 


MACHINING 


R. GOODWIN & SONS (ENGINEERS) LTD. 
IVY HOUSE FOUNDRY, HANLEY, STOKE-ON-TRENT Phone: Stoke-on-Trent 236! 





Enter No. 702 on reply card 
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Revised regulations regarding First Aid in 
Factories are effective from \st January 1960. 


As the Pioneers of Industrial First Aid we offer approved 
complete First Aid Outfits to meet the requirements of all trades, 


Please state number of employees and nature of 
business when ordering. 


Full details are available to responsible oflicials applying ; 
on their company’s letterhead, mentioning this “‘ ENGINEER” 


announcement. 
GUXSON, GERRARD & CO. Lt, 
OLDBURY, BIRMINGHAM | 


Enter No. 703 on reply 


Telephone: BROADWELL 1355 (4 lines) 4 





We 
] PAWAAAEDAPDDD J, 


POWER FLEXIBLE TUBING CO. LTD. 


Derby Works Vale Road London, N.4 
Tel: STAMFORD HILL 6696 Grams: METALFLEX, EASPHONE, LONDON 
MAKERS OF ALL TYPES OF FLEXIBLE METALLIC 
TUBING — BELLOWS — EXPANSION JOINTS 








The design, development and manufacture of Flexible 
Metallic Tubing and complementary Fittings has been our 
business for over half a century. Asa result we are able 
to offer the most complete range of British-made flexible 
metallic tubing including the asbestos-packed types for 
the conveyance of fluids under pressure and temperature, 
cable armouring, etc., as well as the all-metal corrugated 
variety which is recommended for regular and constant 
movements under pressure. 


Regularly available are tubes in aluminium, brass, bronze, 
mild steel, galvanised steel, stainless steel and special 
materials are obtainable to order. 


Enter No. 704 on reply ° 
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‘Ittakes him 60 minutes* It takes him 40 minutes” 
to assemble to assemble 

100 ?' full nuts 100 7 Nyloc 

‘and jam nuts self-locking nuts! 





—— 


ciisdaannacseneeaai 





By using one }” Nyloc self-locking nut instead of a many a company up to £2,000 a year! Why not callin 
full nut and a jam nut you could save 20 minutes and Simmonds tocarry outacompletely thoroughcosting 

approximately 2/- on every hundred assemblies. On of your present assembly methods? Our 16mm Nyloc 
i) some jobs, Simmonds self-locking nuts could save colour film is available for showing in your factory. 


time saved is money sared SIMMONDS SELF-LOCKING NUTS 


* All times shown are based on “‘ The Handbook of Standard Time 
Data for Machine Shops” by Haddon & Genger, published by 
Thames & Hudson Limited, London, C 





SIMMONDS AEROCESSORIES LIMITED. TREFOREST - PONTYPRIDD - GLAMORGAN A MEMBER OF THE FIRTH CLEVELAND GROUP 


Enter No. 711 on reply card 
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, { 
MEM Push Button Control Stations meet vei 
requirement associated with the remote contro] 
of electric motor starters. In addition to the | 
. 4 models illustrated, the range includes flush inset f 

ne : patterns for recessing into machine tools, etc, 

= ( and back entry models for suspension by conduit, 
Forty different models are available from which 
to make a choice. A wide range of Control 

Stations is also available for use on machine 

tools and other equipment intended for export 

to Canada. These models are C.S.A. Approved 

and bear the C.S.A. Approvals No. 13216. 


Watertight pattern 
surface mounting 
2 CSU/W 
“Start’’*—“Stop”’ 















Watertight pattern 
surface mounting 
3 CSU/W 
“Forward” — 










“Reverse” —‘‘Stop” 






























. Surface 
Surface mounting ; Surface 
encicsed pattern mounting mounting 
| CSU rae enclosed 
Stop "’ only 1 CSU/L yong 
Push to “Start” — 
lock “Off”’ “Stop” 
Turn to 







release 


mo = ae ill 


Watertight pattern 









surface mounting 
33 CSU/W 
“Start"— 

“Inch” —*Stop” 






write for List No. 446 









MIDLAND ELECTRIC MANUFACTURING CO. LTD., REDDINGS LANE, TYSELEY, BIRMINGHAM 


Enter No. 721 on ibll 














ohiphams 
Castings 
in bronze 


It’s true, the Egyptians were casting in 
bronze before we were. Shiphams only started 
in 1798. But since then we’ve been using 

all the known bronzes; and have developed 

a skill, technique and service unsurpassed 

in this country, both as regards casting and 
pattern making.—Simple or complicated ; 


casting enquiries should start at Shiphams 


Large illustration shows 
a Shipham casting for a 
Centrifugal Pump Cover 
—overall length 4’ 0’; 
weight 1330 Ibs. 

Alongside — Centrifugal 


leap ’0'yweies 223 PASHIPHAM: & COMPANY, LTD 
: see A, MEMBER) OFTHE, NEWI NEWMA ER GR 


Enter No. 722 on reply card 
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Distributed by THE POWER PETROLEUM COMPANY LIMITED 
16-86 STRAND: LONDON? W.C.2 (BRANCHES AND DEPOTS THROUGHOUT THE COUNTRY) 

Enter No. 731 on reply card 
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Chosen by more and more 
manufacturers for continuous and 

dependable service under all condi- 

tions, PERRY Chains and Chain 

Drives are available from stock for ) 
virtually every industrial application. 

If you have a chain drive problem 

let PERRY solve it for you. 


LIMITED Tyseley, Birmingham 27. 





Enter No. 741 on reply card 
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When it comes to 
marine forgings, 





LANGLEY have a proud 
record — “Empress of 
Britain,” 





S.S. ‘* Rotterdam,” 
H.M.S. “ Ark Royal.” 











Leave it to LANGLEY 





Photograph shows preliminary roughing-out on a diesel engine crankshaft. 


Leave it to LANGLEY for 


Forgings to 25 tons. 
Ample Heat treatment facilities. 
Machine shops to accommodate 
forgings. 
26ft. long or to 6ft. 6ins. maximum 
diameter. 
Inspection and testing approval 
of Admiralty, Lloyds, M.O.S., 
Bureau Veritas, etc. 


LANGLEY FORGE CO. LTD. rercprone: srosdwett 1302. Grams: Langforge, Langley 


Enter No. 751 on reply card 
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AITON & CO. LTD. 
DESIGN, MANUFACTURE AND PUT INTO SERVICE :— 


@ Carbon and Alloy Steel Pipework 
Installations for pressures up to and 
including the supercritical range and 
temperatures up to 1200° F 


Steam Receivers and Separators. 


Low Pressure Pipework Installations. 


. 
LE Et LAER Te 


Water Distillation Plants for the 
production of distilled water from fresh, 
estuarial or sea water. 


Chemical Evaporators for the concentration 
of chemical products, effluents, etc. 


Expansion Fittings for all purposes 
to which these appliances are suited. 


A complete range of Constant Load 
and other supports. 


HEAD OFFICE: DERBY Tel: 47111 (10 lines) CABLES: CHANNELED 
WORKS: DERBY & SUNDERLAND, ENGLAND 
PORT ELIZABETH-SOUTH AFRICA - YENNORA-N.S.W. AUSTRALIA 














Enter No. 761 on reply card 
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high quality 


We can supply Castings up to 3 Tons in 
weight. 


Our services include Design, Pattern-making, 
Heat Treatment, Testing and Precision 


Machining. 


Our Technical Representative will be pleased 
to call and discuss your particular require- 


ments. 


ROBERT HYDE CASTINGS 


NORTH STAFFORD STEEL FOUNDRY - STOKE-ON-TRENT °<_ Jel: 4426/-2 
CLARENDON WORKS - CHESTERFIELD - Tel : 3181-2 
LONDON OFFICE: 52, GROSVENOR GARDENS, S.W.1. Tels SLOANE 9972 





Enter No. 771 on reply card 
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If product flow goes quick, quick slow —then 
what you need is variable speed. 2400 bottles 
for gin—Gordon’s of course—reach this 
machine every hour, but there can be 3600. 
The gin is there, so the machine must bottle 
faster. How? Turn the handwheel and the , a a 
Hainsworth pulley and V-belt move to the ———e A fh 


July 15, 1960 








right speed position automatically. Faster — 


slower—every few minutes if needed. 
Bottling, spinning, woodworking, packaging 
—give your production a tonic, and get 

the right speed for your need with... 








‘HAINSWORTH ‘|S 


VARIABLE SPEED DRIVES . 


a a ue saa a 
i J 
i wn <a 
j . ~*& J ath ty i 
wart , § 














THE PULLEY 
7 sizes available 


for drives 
up to 10H.P. 








LARGEST MAKERS OF V-BELT DRIVES IN THE COMMONWEALTH 


Enter No. 781 on reply card 








THE V-BELT 
one of 35 sizes 








will suit your job 





Ss 


THE 
CONTROLLER 
will carry any 
standard electric 


Send for Catalogue 100/19 


= Fenner 


J-H: FENNER & CO LTD, HULL 


BELFAST. BIRMINGHAM. BRADFORD. BRISTOL. BURNLEY. CARDIEF. GLASGOW 
Stocks carried in WULL. LEEDS. LEICESTER. LIVERPOOL. LONDON. LUTON. MANCHESTER 
MIDDLESBROUGH. NEWCASTLE. NOTTINGHAM. SHEFFIELD. STOKE. 
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2 
| DRANSFIELD & CO || puvu 
{ CONSULTANTS & AGENTS TO THE ‘Meokeres keh a p's 33 
| FOUNDRY & ENGINEERING INDUSTRY 
fe 
e e Designers and Builders of 
lron and @ Steam, Diesel and Diesel-electric 
: + and Battery Locomotives for 
Non-ferrous Castings all purposes. Flame Proof 
© Diesel and Battery Loces 
INSPECTION OF CASTINGS, © for underground working. 


AND PATTERNMAKING, ETC., 


CARRIED OUT FOR CLIENTS HUDSWELL, CLARKE 


ANYWHERE IN THE 


ETc aici 








































































a wae & COMPANY LIMITED 
Experts in Co® Process, Shell Moulding, Railway Foundry, Leeds 
& Mechanisation - Sa ees 
® 14, Howick Place, Victoria Street, S.W.1 
10 ASHDOWN DRIVE, SWINTON, Nr. e " 
MANCHESTER eer aesene 
Telephone- SWINTON 3565 @ Victoria 6786 
Patented 
Enter No. 792 on reply card Enter No. 793 on reply card 
| OVERHEAD : TRAVELLERS « ELECTRIC GOLIATH 
Unions fitted with carbon bearings are 6 
available for temperatures over 400° > | ARSH ALL 
< s i] < 
‘2 8 
s 
, For use on all types of Rotary and Semi-Rotary wk FLEM ' Ree 9 2 
machines for Leakproof Fluid Transfer i= ™ fa 0 7 
WY 
Standard Sizes 4” —3” B.S.P. 
Special Sizes & Designs up to 6” B.S.P. O + 
s used by leading Engineering Companies and Government Departments nd m 
. O > 
DEL ORKS M WELL:‘SCOTLAND 
F i L T O N L : M ' T E D 9 - tin pete 50 nated gp adhd “ Deliburn ”? Motherwell oO 
F SPA, WARWICKSHIRE 
Se Oe LOCO STEAM - ELECTRIC GOLIATH - TRAVELLER 
Enter No. 794 on reply card 
Enter No. 791 on reply card 





POWER 


for industry 





Our range of industrial engines are a practical proposition for many types of industrial 
cquipment .. . compressors, cranes, pumps, contracting equipment, earth borers, generators, 
railcars, welding plant, works trucks, tractors and conversions. Simple design, modern 
flow-line production methods and common interchangeable parts contribute to 

the low cost of these high efficiency engines. And remember, every engine is fully backed by 
a World-wide Parts and Service Organisation. Take your choice from a wide power 

range . . . Diesel 20 to 86 b.h.p. and Petrol 11 to 87 b.h.p. (12-hr. rating). 

DIESEL ECONOMY—have you considered the replacement of existing power units in your 
equipment and trucks with the famous 4D Diesel engine? You’ll have the unique advantages 
of economy, long-life and low running costs . . . plus the best service in the World! 


| 





Wherever you are, whatever your problem, 


BOY 


MOTOR COMPANY LIMITED 


Please send me technical brochures of your 
*PETROL/DIESEL Industrial Engines. The maxi- 
oe ee ae, a | eee 
R.P.M. Also, please send details of the follow- 
ing equipment powered by your engines. 








i ENGLAND 
} are at your service 
BRINE cnncecntrhankaennaskoanshes 
5 For further details of our 
NE - cccudcastaaisaiiinainn 








BIND OU STR BE 
E iy G i Fe eE ay Re AO OOO iiiai sin conu minncananncneniciananesaal 


andthe equipmentthey power, menses Telephone No. ...........--------.- wa 
7 Fer Big Sua send the coupon to your nearest Ford Dealer * Delete where not applicable GS51'22°7 


or direct to 











T 


FORD MOTOR COMPANY LTD-:-PARTS DIVISION (G51) -AVELEY DEPOT-SOUTH OCKENDON -ROMFORD- ESSEX - ENGLAND 
Enter No. 795 on reply card 
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every modern feature is incorporated to ensure 
high production, accuracy, durability, ease of 


operation on the 
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Shaft and gearing 5 
arrangement of power. 
operated Preoptive hegg. 
stock. Hardened and 
ground gears close to 
bearings to minimise 
shaft deflection. All 

| speed changes by multi. 

| friction clutches. Multi. | 

| vee rope drive giving 

high efficiency. | 


No. 5 SENIOR PREOPTIVE 
CAPSTAN LATHE 


The machine incorporates all the well-known Herbert | 
Lathe features including the power-operated 

Preoptive Headstock. Automatic sliding and surfacing 
saddle with or without chasing and taper-turning 
attachments. Feeds to saddle reversible independently 
of those to the capstan slide. Chasing mechanism, 
when fitted, is automatically tripped. 


| 


Turret is automatically clamped at commencement 
of forward travel of the capstan slide and is of hollow 
construction. Leader control to capstan slide also 
available, if required. Supplied as a chucking (I5}in. 
swing) or bar (24in. dia.) machine. with hand, 

air or electric chuck. 


Electrically-operated bar feed also available. 
10 h.p. motor giving 16 speeds 21-1,500 r.p.m. 


ALFRED 


— geez | 
LTD., COVENTRY 
A.D484 


Enter No. 801 on reply card | 




















Send 
today 
for 
Comprehensive 
Catalogue 











Blackwell Bearings Ltd. TEWKESBURY, GLOS., ENGLAND Telephone: TEWKESBURY 2018-9 Telegrams: WINWELL 











gdaciinisiicon dna ambnieitoneseins seas 
Enter No. 802 on reply cal 
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There are many ways of 
packing sensitive engineer- 

ing items, from radio valves 

to large engineering assemblies; 
but there is only one satis- 
factory method—scientific 
packing by EXPORT 
PACKING SERVICE. 


EPS ensure safe storage 
and safe arrival, thus reducing 
customer complaints and cutting 
costs. 

































































LET E.P.S. SCIENTIFICALLY SOLVE YOUR PACKING PROBLEMS 
arm EXPORT PACKING SERVICE LIMITED 





g i 5 & Imperial Buildings, 56 Kingsway, London, W.C.2. 
3 Pst Tel: CHAncery 5121-3 Grams: EXPAC WESTCENT LONDON 
i Works at Sittingbourne and Chipping Warden near Banbur 


AP6 
Enter No. 812 on reply card 









SAFETY @& : 

IN THE §j 

LONG 

RUN 

WITH THE WITTON 





ELECTRONICS LTD. 


MAGNETIC SAFETY 
TRIP WIRE SWITCH 


Designed specially for use with 
conveyors and similar equipment, where 


long runs of machinery are in use, 
| The on ly real answer for this C.J.R. safety device stops the 
driving meter me applies a brake), 
a | . at a touch of the trip wire. 
a | elevating sacks, drums & barrels You owe it to was phe your 
a | employees to fit this infallible 
Technical representatives always available for consultation and advice. safety device. 
Please write for full details to: MANUFACTURERS OF INDUSTRIAL ELECTRONIC EQUIPMENT 


RUSSELL CONSTRUCTIONS LTD. AND LOW VOLTAGE SAFETY SYSTEMS 
RUSSELL HOUSE, 89 ADAM STREET, LONDON: W.C.2 WITTON ELECTRONICS LTD. 


Telephone: TEM (formerly C.J.R. Electrical & Electronic Development Ltd.) 
steal inl BICKFORD ROAD : WITTON < BIRMINGHAM 6 
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SIRRON 


Diesel 
Enqiues 


Main Propelling 
Diesel Engines 


in powers up to 
1,200 H.P. 
THE NEWBURY 


DIESEL CO. LTD. 
NEWBURY, BERKS 
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IRONSIDES 
LUBRICANTS 





THE IRONSIDES LUBRICANTS LTD 
DAW BANK + STOCKPORT ° CHESHIRE 


Enter No. 822 on reply card NRP 4039 








July 15, 1960 





FOR CONCRETE 
SHUTTERING 


WISAFORM is Birch Plywood constructed of many veneers 
and, therefore, exceptionally durable and rigid. 

WISAFORM is glued with pure phenolic glue. It will stand 
boiling and all climatic conditions. 

WISAFORM special surface is permanent, completely 
resistant to wear, and highly fire resistant. 

WISAFORM edges are sealed and impregnated with phenolic 
based resin. 

WISAFORM with careful handling can be used up to 70 


times, and its use for concrete form work means an important 
saving to the Building Contractor. 


STRONG * DURABLE * RIGID IN USE 


Est. 1863 


CERANDERSON 





& SON LIMITED 


ISLINGTON . LONDON . N.1 
Telephone: CANonbury 1212 
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STEEL FRAME BUILDINGS 


OF EVERY DESCRIPTION 
Sheds, Mill Buildings, 


Pit Headgear, Pumping Stations, 
Power Stations 


Factories, Bungalows, Etc. Etc., 


SPECIALITIES: 





Bridgework and Riveted Work 
of all descriptions 


BROWNLIE % MURRAY LTD. 


POSSIL IRONWORKS, POSSIL PARK, GLASGOW 
LONDON: 32 QUEEN VICTORIA ST., E.C.4 
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Please send for leaflet EN2 


HUNT HEAT TRANSFER EQUIPMENT 


HUNT HEAT EXCHANGERS LTD. 
MIDDLETON MANCHESTER 


London Office: Temple Chambers, Temple Avenue, E.C.4. 
Telephone: Ludgate Circus 7796/7 





@® HH 2 
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[Fluidrive/ 


serves World Industry 
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30 YEARS OF FLUIDRIVE 


transmitting power shocklessly 

and with infinitely variable 

speed in 500 different types 

of machine, ranging from 

1/10 to 15000 h.p., is described in... 














tice FLUIDRIVE ENGINEERING COMPANY LTD. 


Fluidrive Works ° Worton Road ° Isleworth ° Middlesex 
Telephone: ISLEWORTH 1121 (6 lines) 
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a sound foundation 


for trouble free 











service 






Motor Bogie frame supplied to 
Beyer- Peacock Ltd. and W.G. 
Bagnall Ltd., for the 1,250 h.p. 
AIA-AIA Diesel Electric Locomo- 
tives built by the Traction Division 
of Brush Electrical Engineering Co. Ltd. 
for the British Transport Commission. 








One piece cast steel BOGIES 


The design combines maximum strength with minimum weight. 
E S C “Commonwealth” bogies give smooth easy riding at all 
speeds and require the minimum of maintenance, ensuring 
maximum locomotive availability. 


ENGLISH STEEL 


CASTINGS CORPORATION LTD 


River Don Works. Sheffield 


A WHOLLY OWNED SUBSIDIARY OF ENGLISH STEEL CORPORATION LTD. 
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Bounce—rubber balls should, hard rubber mechanical goods shouldn't. 
Rubber prices shouldn't. Whether or not you want your rubber products 
to bounce, you don't want your rubber costs to fluctuate. Stable price 
has had much to do with the success of INTOL SB Rubbers. Leading 
rubber users have overcome the problem of day-to-day price fluctuations. 
They can calculate costs long-term and definitely save money because 
they know where they are with I.S.R. 

INTOL SB Rubbers are now produced in a range of eight grades 


of solid rubber and four latices. Please write for details. 


Synthetic Rubber 


stable price —consistent quality —assured delivery—technical service 


The International Synthetic Rubber Company Ltd. 
Southampton - Tel: Blackfield 3141 Cables: INTOL HYTHE 
London - Tel: Langham 0711 - Cables: INTOLRUB LONDON 
Manchester - Tel: Pyramid 1241 - Cables: INTOL MANCHESTER 
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“Packaged” SLEWING RING 


SIMPLICITY AND ECONOMY OF INSTALLATION 
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= —— INSTALLATION 

SE SS METHOD 1 The bearing is supplied assembled, pre-loaded and lubri- 
<_< = EXTERNAL cated, only fitting in position is required. 

= GEAR TEETH. 


EXTERNAL SEALS. |, 
SPIGOT LOCATION. 


NO CENTRE POST REQUIRED 


This leaves a large area on centre line free to accommodate 
controls, power cables and other services. 


RIGID OPERATIONAL STABILITY 


The principle of twin paths and pre-loaded cross rollers 
effectively interlocks crane superstructure and base, elim- 
inating “rock”’. 








INSTALLATION 
METHOD 2 


No. 1 INVERTED 
BUT WITH 
INTERNAL SEALS. 


SPIGOT LOCATION. 





INSTALLATION VIRTUALLY MAINTENANCE FREE 
Except for lubrication approximately twice a week (to 
yg recharge labyrinth seal) no maintenance required between 






major plant overhauls. 


PRECISION MANUFACTURE — 


INTERNAL SEALS. “ 


LOCATED BY INCREASED .__ | 
No. OF INSTALLATION SCRE 


SI 





a INSTALLATION Compared with other types of slewing ring, the totally 
aS. = METHOD 4 enclosed, pre-loaded, CROSS-ROLL BEARING with 
NO GEAR precision ground tapered rollers and hardened roller paths 

TEETH. 


sets new standards for the erection of heavy structures. 





INTERNAL SEALS. 
SPIGOT LOCATION. 

















PRIESTMAN BROTHERS LIMITED - HULL - ENGLAND - TEL 75111 


BCA 
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TANGYE BUILT 
SERVE MANKIND — 











The Mere pumping station, in which Tangye pumping equipment is 
installed, serving the Rural District Councils of Mere and Tisbury and 
the Rural Council of Shaftsbury. 


Consulting Engineers:— Messrs. Ward Whitfield &{Son, Trewbridge. 

There is a real satisfaction in supplying equipment 
which is destined to be of direct benefit to countless 
thousands. Take pumping for example. 

May be that most of the general public (we admit, 
with justification) accept the convenience of fresh clean 
water, piped into the comfort of their own home, as 
their unquestionable right. But there are also many who 
do not cease to wonder at the magic of our modern 
society and give thought and credit to the Consultants, 
the Surveyors, and numerous Engineers, whose main 
endeavours are to ease the burden of their fellow men. 


Tangyes Limited are proud of their long association 
with Consulting Engineers and Surveyors and numerous 
public servants to whom we owe so much. 

AREA OFFICES AT LONDON, MANCHESTER AND GLASGOW FOR EXPERT ADVICE 
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The right CHIPPER for the job-| 
















it! 














HERE ARE 5S DIFFERENT CP CHIPPERS 





“Boyer”? Superior 
Chipping Hammer. 
. bea 


One firm needs a tool for chipping away steel from heavy castings. Another 
for removing paint prior to repainting. Yet another is faced with the removal 
of heavy scale. And for all these jobs—CP can supply the tools. 

CP in fact make the right chipper for every type of work—from fettling cast- 
ings to delicate carving on marble—caulking, scraping, cleaning or chasing. 
Five of CP’s wide choice of chippers are illustrated here; you can see the full 
range in the CP Chipping Hammers catalogue. 


CONSOLIDATED PNEUMATIC TOOL COMPANY LIMITED +» DAWES ROAD + LONDON. S.Wé 


Affiliated and Subsidiary 





through the world 


cp/227 
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“it would amaze you—and give you ideas! It is solving problems and 
eflecting economies in almost every industry you care to name. 
Meadowfelt can be thick, thin, solid, soft, rosliens. ot eee PM in fact, be made 















pats which can be produced—washers, 
polishing, strips for channelli 
You know all about felt?—then the cl 
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| for 
SPECIAL 


PLANT 


so versatile— 


THE RIGHT HEAT 

FIT ANY SHAPE 

AUTOMATIC CONTROL 

EASE OF ASSEMBLY 

There is but one word to describe the Isomantle 
method of electric surface heating VERSATILE. 
Isomantles are today being made for so many 
diverse industries that no heating difficulty presents 
a problem any longer. They provide the right heat 
in the right place at the right time. 








| 
| 
| 
| 
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Let Isopad help you with your problem, @ Isomantles in 120° sections. Prepared 
fully illustrated literature available. e for vacuum chamber by Edwards High 
Vacuum Ltd. 
3 ” 
bg 
eS . LECTRIC 
oe URFACE 
ia za EATERS 7 











°*\ BOPAD LTD., BARNET BY-PASS, BOREHAM WOOD, HERTS. @ Telephone: ELStree 2817/9 
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DE-AERATORS 


eliminate oxygen corrosion 
in the power plant 
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Prolong life of boiler 
tubes, economisers, 
valves and 

other surfaces. 


Heat in operating 
steam retained in 
feed-water. 





The Weir triple De-aerators illustrated are mounted on a 
feed tank 35 ft. long, 12 ft. 6 in. diameter, and have a normal 
output of 1,300,000 Ib.hr. at 280°F. 


We invite enquiries for the most suitable equipment to 
meet your specified requirements. 


Bigela G. & j. WEIR LTD. - CATHCART - GLASGOW S4 
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the Joy WNI12 stationary compressor 


Exacts less space—extracts more power. Match it against any other two stage industrial 
air compressor. You won’t find one combining Vee-twin construction, flange-mounted motor 
and small floor space requirements in such striking degree. 
Small-standing, country-quiet, sentry-still JOY industrial compressors are fully described in 


publication AD/6. Please write for a copy. 
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Important design properties of 


Du Pont NEOPRENE, HYPALON anc VITON 


NEOPRENE—a multi-purpose elastomer in manufacture since 1932 


This elastomer has excellent resistance to oil, grease and most chemicals. 
It resists abrasion, cutting, chipping and flex cracking. In addition, it 
withstands Sunlight, weathering and ozone. 

Du Pont neoprene is ideal in cable jacketing, adhesives, colliery, conveyor 
and transmission belts, and in hose for oil and chemicals. 


HY PALON-—an elastomer with outstanding ozone and chemical resistance 


Hypalon* is completely ozone-proof and is one of the few elastomers that 
can be compounded in an unlimited range of stable colours. It shows 
outstanding resistance to strong oxidising chemicals, such as concentrated 
sulphuric and chromic acids; and it withstands heat (at temperatures up 
to over 300°F.), abrasion, sunlight and weathering. 

Du Pont Hypalon is ideal in coloured jacketing for wire and cable, coated 
fabrics, in protective and decorative coatings, for tank linings to hold 
oxidizing chemicals, hot materials belting, and white sidewalls for tyres. 


VITON-—a fluoroelastomer unsurpassed in fluid and heat resistance 





This elastomer is unequalled for service in oils, solvents and chemicals at 
over 400°F., and resists most of the new fuels and lubricants used in jet 
aircraft. With its strong resistance to compression set, even at high 
temperatures, Viton* is ideal for gaskets subjected to heat. 

Vulcanizates of Viton in any hardness of from 60 to 95 durometer, demon- 
strate a tensile strength, at room temperature, of up to 3000 psi., and 
ultimate elongation of up to 400%. Combining these properties with a high 
resistance to oxygen and weathering, Viton is an ideal material for precision 


seals, valve seats, diaphragms and coated fabrics. 
In certain services, Viton has given satisfactory performance as low as —65°F. 


NEOPRENE HYPALON VITON 














*Hypalon and Viton are both registered trade marks of Du Pont elastomers. 


NEOPRENE —-HYPALON-— VITON 
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Double Side Tipping Wagon Three Door a Bottom Discharge Hopper 





| 6 
WITH SIDE AND BOTTOM HOPPERS 
ais oe 
a — = Wet or Dry. Large or Small. Every 
material presents its own problem. 
For every application and any 
material specify Hudson wagons— 
the best from any angle. Please 
write for our catalogue Section E 
for full information. 


UJ 





4 ton Cones “either side” bottom dis- 

charge, double bogie hopper with Screw the y, 

Brake and Spring Buffers and Couplers. TaMte Youn (Y hwwn ost; 

ROBERT HUDSON LIMITED RALETRUX HOUSE LEEDS 11 Telephone : LEEDS 20004 
Light Railway Engineers, Trailer Makers, Fabricators 


re 





@ PHI 
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Exhaust noises from both stationary and 
mobile engines are effectively controlled by 
the Vokes N.C. range of silencers. Their 
low back pressure places no demands on 
engine power and lengthens the intervals 
between system clean outs. 

The silencers are of all-steel welded con- 
struction; drain cocks are provided in each 
chamber and inspection doors allow easy 
access for cleaning. In addition to the 
standard exhaust silencers, spark arrestor 
types are available. Splitter absorption 
silencers for suppressing the constant whine 
associated with turbo-blowers or high speed 
fans can also be supplied. Please write for 
fully descriptive leaflets. 











S 









~ Vokes Silencers— Brief Technical Data 


N.C.2. Exhaust Silencer—in sizes from 44” 
to 208” overall length. 
N.C.3. Exhaust Silencer (as N.C.2 but with 
side entry)—in sizes from 44” to 220”. 
N.C.4. Spark Arrestor Silencer—in sizes 
from 503” to 266}”. 
N.C.s5. Spark Arrestor Silencer (as N.C.4 
but with side entry)—in sizes from 50}” to 
277%". 
The pressure drop across the N.C. 2 & 3 
is approximately 3} Velocity Heads, and 
across the N.C. 4 & 5, 44 Velocity Heads, 
based on the mean velocity in the inlet 
pipe. 
N.C.S.P.3 Splitter Absorption Silencer — 
in sizes from 60” to 114”. Available with 
rectangular or circular flange connections. 
Standard models are capable of accommo- 
dating temperatures up to 1000°F, 








cochhh/ 


NOISE EFFECTIVELY 
CONTROLLED BY VOKES 
N.C. EXHAUST SILENCERS 


Vokes N.C. exhaust silencers are the 
practical result of comprehensive research 
which Vokes technicians have carried out 
in their acoustics laboratory. The silencers 
make use of the detuning method of noise 
control, using a special form of double 
expansion chamber with long internal 
connecting tubes. These are so arranged 
that pass frequencies or regions of low 
attenuation due to halfwave resonance of 
the chambers are eliminated, thus maintain- 
ing a broad attenuation band. The tube ends 
are slotted to discourage pipe resonances. 
Vokes N.C. silencers are widely used in 
factories, ships, power houses, locomotives 
and large commercial vehicles. 

















VOKES LIMITED 
HENLEY PARK - GUILDFORD - SURRE! 


Telegrams: Vokesacess, Guildford, Telex. 


Telephone: Guildford 62861 (6 lines) 


Telex: 8-535 Vokesacess, Gfd. Represented throughout the oor 
Vi 
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THE FRASER 
WATER-TUBE STEAM BOILER 
IS UNSURPASSED 
FOR VERSATILITY 


Six Prominent Features : 
. High Efficiency, Over 80% 

. Rapid Steam Raising 

. Natural Water Circulation 

. Large Combustion Chamber 
. Ample Cleaning Accessibility 


. Maintenance Costs very low 


Write for illustrated literature 


FRASER & FRASER LTD. 


BROMLEY-BY-BOW, LONDON, E.3 


Telephone: ADVance 3266 (4 lines) 
Telegrams: Pressure Phone London 
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CROSS British products are manufactured by an 
outstanding process used for the hardening and 
tempering of steel coils and rings. Covered by 
many patents, this manufacturing method has 
enabled components to be made from wire and 
with superlative accuracy. When top standards are 
essential you can rely on 

Cross precision products, 


i 


| . > @ E 
ROSS MANUFACTURING COMPANY (1938) LIMITED - BATH — 


ps: Comba Down 2355/8 SOMERSET ENGLAND 


Telegrams: ‘CIRCLE’ BATH 
Enter No. 952 on reply card 








WELDED STEEL PLATEWORK 


In 4° to 4” thick Mild Steel 


PRESSURE VESSELS 





2 ELECTRIC a 
HOIST BLOCK 


me oe ee 
YOUR HEADROOM PROBLEMS 
SOLVED 


Write, Phone or Call for our Tech- 
nical Representative’s Advice. 


CYCLONES 
BEDPLATES 

ANGLE & FLAT BAR RINGS 
THAMES R° BARKING, ESSEX 


TELEPHONE: RIPpleway 3011-2 





Liftways and Frwerways 


$4, WILKIN STREET, LONDON, N.W.5 
Telephone: GUL Ilver 1147 
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HALF BRAKE DRUM SIDE 
16’ 8’ DIA., 5 TONS, 12 CWTS 
Reproduced by kind permission of 
M. B. WILD & CO., LTD., 
BIRMINGHAM. 


For CASTINGS & PATTERNS OF MACHINE TOOL QUALITY CONSULT: 


4 ENTWISLE & GASS LTD 


DEPT. «C’ > 
BOLTON : 


NELSON 
LANCS 


STREET 
Phone: 5967-8 


MACHINING CAPACITY ALSO AVAILABLE 
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96 July 15,1990 THE ENGINERR]' 















Mushet Special “*VG’"’ high-speed steel is the very latest 
development of tool steels in the United Kingdom, by Samuel 
Osborn & Co., Limited. Remarkable results under production 
conditions are assured, far in advance of other tool steels in 
this category. 

Stocks of lathe tools, planer tools and toolholder bits, in this 
steel, are available in standard sizes. 


IMPROVED PERFORMANCE FROM MACHINE TOOLS 


If you use centre lathes, capstans, automatics, combinations, 
planers, shapers, boring mills, etc., these tools will : 


* CUT FASTER 
* LAST LONGER 
* MACHINE TOUGHER MATERIALS 


—including Nimonic alloys 


* REDUCE PRODUCTION COSTS 


®@ ALSO AVAILABLE 
IN BAR AND 
BLANK FORM 




















































_ 





Comprehensive stocks 
‘constantly maintained 


Lew mwwmmmeemomcescosccecs m] 


SAMUEL OSBORN & GCO., LIMITED 


CLYDE STEEL worRkK Ss, SHEFFIELD 
FINE STEEL MAKERS » STEEL FOUNDERS + ENGINEERS’ TOOLMAKERS. ~ 
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RIGGING X STRAINING SCREWS - HOOKS - EYEBOLTS 
| CHAIN SLINGS - LOAD BINDERS - WIRE GRIPS & SOCKETS 








TWO WOODS LANE - QUARRY BANK - BRIERLEY HILL - STAFFS 


Telephone : BRIERLEY HILL 77541-2-3 Telegrams : “LIFTWELL, BRIERLEY HILL”’ 
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Oil fume removal plant from 
Aluminium Rolling Mill with 
hoods and ducts in aluminium 
handling 10,000 c.f.m. 





We design, manufacture and 
install fume removal plants 
| in metal or P.V.C. 








POTTERIES VENTILATING & HEATING CO. LTD. 





TUNSTALL STOKE-ON-TRENT Telephone Stoke-on-Trent 84205/6 
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DISHED & FLANGED 
VESSEL ENDS 
BOILERS - LOCO 
FIREBOXES and all 


PRESSURE VESSELS 
Riveted or Welded 
° 
WELDED and FLANGED 
WORK A_ SPECIALITY 


ABBOTT & C° 


(newaRK) LTD. 


NEWARK BOILER WORKS. 
NEWARK: NOTTS: ENGLAND 
Telephone: Newark 34. 




















Enter No. 981 on reply card 


July 15, 1960 




















TARSLAG| _[_.sazzs 
~ CRANES 
WX available 
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Rotherham 78481 Wolverhampton 23881 _* 
Stockton 65101 Newcastle-on-Tyne 21377 
Chesterfield 4908 London ViCtoria 0407 
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Main water supply pumps at Anstey 
Aerodrome. 





CENTRIFUGAL PUMPS 
for industrial applications and general 
pumping duties, up to 5” in cast iron 
and bronze and up to 2” in stainless 
steel. 


DIAPHRAGM PUMPS 
without glands, for corrosive and 
abrasive liquids. 


VERTICAL SUMP PUMPS 
automatic or manual control. 


CONDENSATE RECOVERY PLANTS 
automatically controlled. 


SMALL ROTARY PUMPS 
for oil transfer duties 


and 
FLOAT CONTROL GEAR 


On Admiralty, War Office and Ministry of 
Aviation supply lists. 


GIRDLESTONE PUMPS LTD. 
23 Davies Street, London, W.1. Tel : MAY fair 1354 & 5317 
Works: Woodbridge, Suffolk. Tel: Woodbridge 660 
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for 
repetition 
work 


H. FORDSMITH LIMITE 
Hadfield Street Works, 
Cornbrook, Manchester, 


Telephone: Trafford Park 16 
| 
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MODERNISING THE COAL INDUSTRY 

















ae : 


‘ IN 


PON 








“ 


NEW. MONCKTON | 


Winn 
FAY) NA 
ARK 


bas TIP 





40 TONED: | ae re 
KOEPE TOWER gy, 
180 feet high 
overshadow old ek 
pit-head derrick’ at 
National Coal Board’s 









COLUIERIES ae 


#2 
Royston, Yorkshire ee 
Consulting Engineers 
ATKINSON & PARTNERS 


Construction by 





CIVIL ENGINEERING CONTRACTORS 


7 Lygon Place, Westminster, S.W.1. 
Telephone & Telegrams SLOane 8122 


Photograph by Walter King 
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RADIOVISOR 


EST. 1927 
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Photo-electric relay type Q.56 

Uses include:—on-off switching; automatic 
spraying; length cutting gauge; conveyor con- 
trol; process control; height gauge; limit switch; 
loop control; warning device; paper breakage 
indicators; alarms, etc. etc. 








**Motoload”’ relay 

Many factors can be measured or guarded 
against by keeping a check on the current of a 
driving motor. The Relay senses the torque of a 
driving motor and responding immediately to 
load variations, switches off the motor, indicates 
the variations or performs some other desired 
operation. 











Counting and batching 

Counting rates up to 20,000 per minute can be 
recorded and batching units divert succeeding 
articles after a chosen number has passed 
through the light beam. 











* P.E Rorelahaatreol 











RADIOVISOR PARENT LIMITED, Stanhope Works, High Path, London, S.W.19 
Telephone: CHErrywood 3351 








There isn’t a production plant . 
anywhere that couldn't be 
Made (or hasn't been made) 


more efficient, more economical 





by the use of 
Radiovisor Photo-electric 


and Electronic Controls 


P.E is photo-electric 


It costs nothing to consult us— 





We have over thirty years’ experience 








PHOTO-ELECTRICS, ELECTRONICS, AUTOMATION 


Standard photo-electric equipment includes: 


Flamestat Flame Failure Control « Smoke Detector Fire 
Alarm ¢ Sequence Control « Counting and Batching Unit 
Invisible Ray Burglar Alarm ¢ Turbidity Equipment ¢« Hopper 
and Bunker Level Control « Print Registration « Photo-electric 
Safety Guard « Factory Lighting Control « Automatic 
Radiation Pyrostat « Automatic Door Opening « Industrial 
Smoke Density Indicator and Alarm. 






Telegrams: Radivisor, London, S.W.19 
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THIS BOOKLET 


tells you about the 
new room-temperature-curing 


| LG. SILIGONE RUBBERS 














“| impregnating woven fabrics. 








VIG | 


























‘Silcoset’ pastes are ideal for 
“making flexible moulds . making silicone rubber parts 


' potting and encapsulating . sealing and caulking 





anti-sticking applications 


‘Silcoset’ pastes are very easy to use and after a short time at 
25°C they cure to resilient silicone rubbers for use from -80°C to 
+250°C. 


‘Silcoset’ rubbers have applications 

from archaeology to heavy engineering 

from electronics to confectionery 

from jewel making to aeronautical engineering. 


They may be just what you have been waiting for: 
Write now for the illustrated brochure—‘Silcoset’ Silicone 
Rubbers—to your nearest I.C.I. Sales Office or to 


Imperial Chemical Industries Ltd. 
London, S.W.1. 


ACNNSILICONES 


—— 
Seat” 
NS.83 
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101 
LESS-DIFFICULT 


—/ trouble-free 


bunker 
discharge 


1st The primitive, inefficient method 
commonly used for clearing material 
which sticks in a storage bunker is by 
applying a sledge hammer to the side 
of the hopper. This is a form of low 
frequency, uncontrolled vibration. 
When vibration is applied at the 
correct frequency, the correct ampli- 
tude and the correct point of applica- 
tion, almost any material can be 
satisfactorily discharged. 

SINEX has the experience with a 
wide variety of materials and a wide 
range of hopper designs to recommend 
how vibration should be applied 
effectively to solve your particular 
problem. 

The three examples illustrated show 
three different combinations which 
are typical of many applications, but 
even these, whilst using the same type 
of unit, can only be effective if the 
types of unit themselves are placed in 
the correct position and have the 
correct frequencies and amplitudes of 
vibration to suit the characteristics of 
the material to be discharged. 

It would pay you, therefore, to 
make use of our experience and to 
consult us on your particular problem. 
Send for relevant details and informa- 
tion sheet. 






installation of an 
external vibrator to a steel hopper. 


DIFFICULT 





vibrating reed 
for application where 
external vibration is impractical 
due to structural or other difficulties 
and if the bunker is made of concrete. 


EXTRA-DIFFICULT 


ELIMINATE THES 
WASTEFUL METHOD 
FREQUENCY UNCERTAIN. a J 


“/- 
-“ PLUS DAMAGE TO HOPPER 
& 






».& 

AMPLITUDE UNCERTAIN 
combination of 
internal and external 
bunker vibration. Where the 
external vibrator is timed for 

‘on and off’, the vibration frequency, 
on slowing down, goes through the 
natural resonance of the bunker, 
irrespective of load material contained. 


RESULTS UNCERTAIN 


These are some of the many materials which we have handled satisfac- 
torily and ensure trouble-free bunker discharge : Pulverized and small 
coal, iron-ore, coke, lime, flour, grain, grist, foundry sand, soda ash, 
cullet, sand, gravel, granite chips and all road stone materials. 


bide eanwonce Eguijpnne 





SINEX ENGINEERING COMPANY LIMITED. 
Central Way, North Feltham Trading Estate, Feltham, Middx. 
Tel : Feltham 5081 (5 lines) Telegrams : Sinexvibro Feltham. 
ASSOCIATED COMPANIES IN PARIS, BRUSSELS AND ZURICH 
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FERRANTI 


High Speed Resistor 
on-load Tap Changer 
Type D.G.3 


OUTSTANDING FEATURES 


@ High speed resistor transition tap 
changing gear suitable for 3 phase 
circuits having a system high voltage 
of 37 kV r.m.s., on star or delta 
connected transformers. 


@ |6 steps (17 positions) available. 


@ Absolute minimum maintenance 
required. 


eae ane ae 
ee ae 
4 S| ata 2 
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IG 


2x10 MVA 
TRANSFORMERS 

WITH D.C.3 
TAP CHANGERS 


QQ WWWWWWWWwww op §"F 


@ Rated at 350 amps. winding 
current for any tapping position. 


e@ Access is from the front only. 
@ Guaranteed impulse strength. 


@ Arcing contacts will perform more 
than 200,000 operations at rating 
equivalent to full load on a 10 MVA 
transformer 


Write for this Brochure 


2 


London Office: KERN HOUSE 36 KINGSWAY - W.C.2. Tel: TEMple Bar 6666 


YUMMY 


CMM ttt 





THE ENGINER, 


NO WORRIES WITH 





33 kV-LINE DIAGRAM 


NOQ\\\\W"”"#"i'”>"v... 


WIS 





FT236/2 





bs 
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PAINTS THAT STAY NEW LONGER | 


. aoa TRS TET RE RTS OTIN OLY RES ST cme PRESSE AT ES AROMAS ep TCM TS NC Ran 
- SERS sate ck STASI CSTR ee ea Tae: : preanerss 22 SEs 


PICKLING SHOP at Appleby-Frodingham Stee! Company, Scunthorpe Lincs. painted with Evodyne over Evoled . 
Photograph by courtesy of Appleby-Frodingham Steel Company (Branch of the United Stee! Companies Limited) 


Paints for Structural Steelwork in Industry must be tough — 
the ideal combination for Acidic conditions are... 





A PRODUCT OF DEE | OF STAFFORD 


Manufacturers of BITUGEL, EVOKOTE and EVOTECT paints 


* SEND FOR LITERATURE EVODE LTD., (PAINTS DIVISION) STAFFORD. Telephone: 2241 (5 lines) 
London Office: 82 VICTORIA STREET, S.W.1. Telephone : ABBey 4622 (3 lines) 


M-W.177 
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BR free 
Z gas 
Ze gas | 
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b 
to get rid of water 





Water pumped from lower level to main sump through Box Gutters at an Iron 























7s SE Se See Ore Mine in Glamorgan. Below: Continuation towards outfall. 
{ ground and surface workings may be , 
solved quickly and efficiently by the . on te yo gal ye 


use of Harvey Pressed Steel Gutters. 
Available in lengths up to 12 ft., 
4 which are simply bolted together, 
Harvey Gutters enable long runs of 
continuous channel to be assembled 
with the minimum of labour. 
Stoutly constructed in mild steel 
plate, in various sections and to any 
girth, the gutters can be supplied 
( complete with angle pieces, stop 
ends, outlet units, etc., as required. 
Please ask for literature. 


4 


4 460 ft. length Box 
Gutter leads 
water to nearest 
stream, preventing 

\ seepage to under- 

ground workings. 





FANRAVIEAY( 





PRESSED STEEL 
GUTTERS 


G. A. HARVEY & CO. (LONDON) LTD. 
Woolwich Road, London, S.E.7._ GREenwich 3232 (22 lines) _ 


Other Harvey Products: HIGH CARBON STEEL WIRE SCREENS : 
MACHINERY GUARDS + PERFORATED MILD STEEL CABLE TRAYS 
PERFORATED SCREEN PLATES + STEEL PLATE & SHEET METALWORK 


WIREWORK + WOVEN WIRE IN ALL METALS LF/17 
Enter No. 1041 on reply 














accurate, high quality , 
HAND AND i | - | 
HAMMER ~— ‘lia r y 
FORGINGS ~ 















12 INCHES 
Specialists in accurate high quality hand 
and hammer forgings in carbon or alloy 
steel, “‘as forged” or fully heat treated. 


All finished machined work completed in 
| our own machine shops. 


12 INCHES 


cwo x. XxX. 





WwW. B. CULL & SONS LTD. 


POWKE LANE, 
OLD HILL, 
STAFFS. 


Phone: Cradley Heath 66071/5 


Grams: Culansons, Cradley Heath 
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COIL PRESS @€ 





Specially developed for the 
electrical industry, the press 
illustrated is one example of the 
variety of machines we supply 


to customers’ requirements. 


DESIGNERS AND 
MANUFACTURERS OF 
HYDRAULIC 
EQUIPMENT 


; callie yen ) : 
THE LEEDS ENGINEERING & HYDRAULIC CO. LTD., RODLEY, LEEDS - Telephone: ‘PUDSEY’ 2859 
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‘FIELDING’ Cube Balers - with pre-compressing unit - are designed to handle 
: ; oer . Write now for 
large volumes of general scrap and are especially suitable for the larger scrap yard dis tones Al 


and factory. Fully self-contained units, they are easily sited on simple block tion and details 
of these latest 
FIELDING 


PRESSES 


foundations. Press motions may be carried out under Auto-continuous, Cyclic or 


Hand Control to suit the customer’s individual requirements. —_— w= 


MEMBER OF THE 
is 


ENGINEERS || ———J || Gloucester 














FIELDING & PLATT LTD 
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MICA 


FOR 


INSULATION 


WATER GAUGES 
ETC. 








F, WIGGINS & SONS 


911 TREDOWN RD... SYDENHAM, S.E.26 
Tel: SYDenham 7660 

















ee et a 
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HYDRASHEAR 
CUTTERS 





BRITISH AND AMERICAN PATENT: 


WIRE ROPES and 
ARMOURED ELECTRIC CABLES 


D. G. McNAIR & CO. LTD. 
583 GOVAN RD. GLASGOW S.W.| 
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Manufactured by NEWMAN HENDER & CO. LTD, 


GLOBE VALVES 


ave. the answer 







THE PORTED 
CYLINDER OF THE 
VALVE CLACK 
ENSURES AN 
EXCEPTIONALLY 
GREE 


FINE DE 
OF REGULATION 






PRESSURES up To so psu 
TEMPERATURES up To o00° F. 


A REGULATING 
STOP VALVE 


THE STAINLESS STEEL 
CLACK AND SEAT GIVE 
MAXIMUM PROTECTION 
TO THE VALVE FACES 
WITH NEGLIGIBLE 
PRESSURE DROP. 


SUITABLE FOR STEAM, 
GAS, OIL, AIR AND 
HIGH PRESSURE HOT 
WATER. 


THE BRITISH STEAM SPECIALTIES LIMITED 


Head Office: FLEET STREET, LEICESTER 
h 


hoster, Mewcastioen-Tyne, Birmingham, Belfast, Dublin 
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Established 1760 


Congratulations to 
George Salter & Co. Ltd 


@ on the achievement 


of their Bi-Centenary 


PHOSPHOR BRONZE AND COPPER WIRE, 


BAR, AND STRIP 
for Springs manufactured by George Salter & Co. Ltd. 


supplied by 


THOMAS BOLTON & SONS LTD 


Head Office: 
Mersey Copper Works, Widnes, Lancs. 
Telephone: Widnes 2022. 


London Office and Export Sales Dept.: 
168 Regent Street, W.|1. 
Telephone: REGent 6427 


av0Mas 


BOLTON 
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); HYDRAULIC s PNEUMATIC 
SERVO ACTUATORS 


REMOTE VALVE 
CONTROL 





ADVANTAGES. 
Simplicity and Economy. i Minimum of Piping. 


s ee Wi Suitable for high or low temperature. 











NOTE 2 ne) 
35° Mg WORM SHAFT OR CHAIN DRIVE TO STEERING it 
s DRIVE “~ WHEEL AS PREFERRED BY SHIPYARD 
RUDDER \. Hl 
. 





PAG) ACTUATOR 


=— FIXED PIVOT 


PRESSURE LINE 
THRUST 
it RETURN TO TANK 


MARINE STEERING GEAR 





(HB Avo.29 


PUMP TANK 
UNIT 


MOTOR DRIVEN 


STEERING GEAR CLUTCH CONTROL THROTTLE CONTROL 
BULKHEAD DOORS VARIABLE PITCH PROPELLORS VALVE CONTROLS 

















MOBILE 
MACHINERY 








POWER STEERING DEPTH CONTROLS Our Specialist Team of “Control 
LEVEL CONTROL TILT CONTROL Engineers” will be ; pleased to 
advise on all applications. 
LIFT CONTROL 


H.P. Actuators have been successfully applied to the following industries : 
Atomic Submarines, Power Stations, Control of Water Turbines, 
Control in Steel Works, Control of Packaging, Woodworking and 
Textile Machinery, etc. 


HYDRAULICS & PNEUMATICS LIMITED. 





ers 7.B EET : WOLVERHAMPTON 1 2 a Os 244 
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Fabricators and Erectors of 


aT STRUCTURAL 
a STEEL WORK 


of all descriptions 





Steel Bridges 

Ua Steel Pipelines 
Y E Steel Structures | 
" Steel Railway Wagons | 


Shipbreakers and Dismantlers, Iron and Steel Stockholders, 
Non-ferrous Metal Merchants, Machine Tool Specialists. : 


Offices and Warehouses: 


129 TRONGATE, GLASGOW, C.l P & W 
Telephone: BELL 3404 (20 lines) : . 
Works: 


CLUTHA WORKS, GLASGOW, S.I MACLE LLAN, LTD 


Telephone: IBROX 1135 
LONDON: CLUTHA HOUSE, 10 STOREY’S GATE, WESTMINSTER, S.W.| 


2 REPRE ES ETI, 


Established 1811 
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HEAVY | 
‘WELDINGS’ 


We undertake the fabrication of frames 
and casings for heavy machines, welded 
from platework and sections of our own 
manufacture. 

The illustration shows the end housings 
for a flattening machine with capacity for 
20” x 14” plates. 


DORMAN LONG 


DORMAN LONG (Steel) LTD., WELDING DEPARTMENT, REDCAR, YORKSHIRE 


- 
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FOR GREATER OPERATING SPEEDS 
—FASTER PENETRATING CAPACITY 


Shown in use at The Electric Construction Co. Ltd., 
Wolverhampton, this ARCHDALE mechanical ‘ Pre- 
select’ is fully meeting our claims to cut production 


times to a minimum. Not only are penetra- 





tion rates as high as power and rigidity can 
make them, but much valuable time is saved 
by convenient pre-selection from 16 spindle 
speeds, at any time whether the spindle is 

running or stationary. Spindle speeds 

range between 15 and 1500 r.p.m. and 
the six rates of feed, selected by a single 


lever, between 24 and 400 R.P.I. 


N.B. The illustration shows the drilling 
and spot facing of main fixing holes in 


end brackets for 250 B.H.P. electric motors. 





JAMES ARCHDALE & CO. LTD. 


Registered Office: LEDSAM STREET, BIRMINGHAM [16 Tel. Edgbaston 2276 
Works: BLACKPOLE WORKS, WORCESTER Tel: Worcester 2708! (6 lines) 
A MEMBER OF THE STAVELEY COAL AND IRON CO. LTD. GROUP 


Sole Selling Agents: ALFRED HERBERT LTD., COVENTRY Tel. Coventry 89221 
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URAL 
BOLTS 


NEWALLASTIC STRUCTURAL BOLTS T iy | 

can be tightened to their ultimate tensile ors ear 

stress with an adequate margin of safety, ’ ae 
*“ TORSHEAR” 

thus enabling designers to make the fullest R™ Brochure avatlable on application 

use of bolting when designing steel 

structures. 


NEWALL TORSHEAR BOLTS used >, 
with the special Torshear air-tool provide { nT | 
automatically controlled tightening governed = —_ 












































by the shearing of the extension on the bolt. 


A.PNewall 


ANG "COMP AN Y TED 
POSSILPARK =: GLASGOW ye 
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CLASSIFIED ADVERTISEMENTS 


puBLic APPOINTMENTS - SITUATIONS VACANT - TENDERS - EDUCATIONAL - BUSINESSES and PREMISES - BUSINESS OPPORTUNITIES 
PATENTS - MISCELLANEOUS - AGENCIES - DIRECTORS - PARTNERSHIPS 


Lineage Rate. 4/6 per line of approximately 6 words. Minimum 18/-. Inch Rate. 


There are reduced rates (i.e., not on a pro rata basis) for advertisements of 4-page (12 column inches) and upwards, e.g., 4-page £29 10s. 
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12 lines to 1 inch. 
Full page £100. 


54/- per single column inch and pro rata. 
4-page £54. 
FOR SALE -: MACHINERY, etc., WANTED : AUCTION SALES -: SITUATIONS WANTED : SUB-CONTRACTING : DESIGN SERVICES : FOR HIRE 


Lineage Rate. 4/- per line of approximately 6 words. Minimum 16/-. Inch Rate. 48/- per single column inch and pro rata. 12 lines to 1 inch. 
There are reduced rates (i.e., not on a pro rata basis) for advertisements of 4-page (I2 column inches) and upwards, e.g., {-page £25 10s. 4-page £48. Full page £90. 
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Run-On and Semi-Displayed Styles. 


Displayed and Illustrated Styles. 


Copy Dates. 


Tuesday for publication on Friday of the same week. 


Thereafter the sizes for both progress in steps 3 inches deep across 1, 2, 3 or 4 columns. 


Use of Box Number. 


2/- which includes forwarding of replies. 
If proofs are wanted, copy is required on Thursday for publication on Friday of the following week. 


Both these styles are available for single column width advertisements of any depth up to 12 inches. 
The minimum size for a Displayed advertisement is 3 inches single column, for an illustrated advertisement it is a }-page (12 column inches). 


Advertisements for publication should be addressed to:—Classified Advertisement Dept., ‘‘ THE ENGINEER,”’ 28 Essex Street, Strand, London, W.C.2 


Urgent advertisements may be telephoned to CENtral 6565. 





PUBLIC APPOINTMENTS 


ROYAL MILITARY COLLEGE 
OF SCIENCE 


SHRIVENHAM 








ASSOCIATE PROFESSORSHIPS 





Three pensionable posts for men of high standing 
in their subjects as follows : 

(a)in the Department of MATHEMATICS and 
PHYSICS with special interests in Ballistics ; 

(b) in the Department of CIVIL and MECHAN- 
ICAL ENGINEERING with special interests in 
Applied Mechanics, including Fluid Mechanics ; 

(c)in the Department of CIVIL and MECHAN- 
ICAL ENGINEERING with special interests in 
Applied Thermodynamics. | 

The successful candidates will be expected to 
undertake and lead research in their own fields and 
to teach at degree and post-graduate level. Salary 
£2300 to £2600 (under review). Starting pay may be 
above minimum. Existing superannuation rights 
preserved where possible. Secondment from, or 
transfer to, Scientific Civil Service possible. The 

College is residential ; rented houses available for 

married men, and quarters for single men. Write 

Civil Service Commission, 17 North Audley Street, 

London, W.1, for further particulars and applica- 


' tion form quoting S/5156/60. Closing date Sth Sep- 
E5372 


tember, 1960. 





NIGERIAN COLLEGE OF ARTS, 
SCIENCE AND TECHNOLOGY 


SENIOR TECHNOLOGIST OR A 
TECHNOLOGIST 








Applications are invited for a SENIOR TECH- 
NOLOGIST or a TECHNOLOGIST for the engin- 
eering laboratory and workshops for students 
preparing for University of London B.Sc. (Eng.) 
in Special Relationship. 

Qualifications : H.N.C. or O.N.C. or appropriate 
City and Guilds qualification in Telecommunications. 
Good experience on maintenance and construction 
of electronic equipment and instrument maintenance 
essential. 

Contract Salary Scales: Technologist £756 to 
£1284 p.a. Senior Technologists £1140 to £1440 p.a., 
both plus inducement addition of £180 to £300 p.a. 
for overseas appointees and gratuity at £25 or 
£37 10s. for each completed 3 months’ residential 
service. Entry point according to qualifications and 
experience. 

Partly furnished houses at one-twelfth basic salary 
rental. Tours 15-18 months. Children’s U.K. 
maintenance grant up to £150 p.a. and passages 
assistance. 

Applications (8 copies) giving age, qualifications, 
experience and names of 3 referees should be sent 
to The Council for Overseas Colleges, 12, Lincoln’s 
Inn Fields, London, W.C.2 by 29th July, a 





UNIVERSITY OF LIVERPOOL 





TWO POSTS OF LECTURER IN THE 
DEPARTMENT OF BUILDING SCIENCE 


Applications are invited for TWO POSTS of 
ECTURER in the DEPARTMENT OF BUILD- 
ING SCIENCE. The initial salary for one post 
will be within the range £1050 to £1350 per annum, 
and for the other post within the range £1050 to 
£1625 per annum, according to age, qualifications 





_ and experience. 


Applications, stating age, academic qualifications 


' and experience, together with the names of three 


referees, quoting ref. CV/En should be received not 
later than 30 July, 1960, by the Registrar, from 
whom further particulars of the conditions of 
appointment may be obtained. E5353 





QUEEN MARY COLLEGE 


(UNIVERSITY OF LONDON) 


LECTURER IN MECHANICAL 
ENGINEERING 
Tepieations are invited for the post of LEC- 


TURER MECHANICAL ENGINEERING 
Ist October, 1960. Salary scale £1050 by 


- £50 to £1400 by £75 to £1550 (efficiency bar) by 


£75 to £1850, plus London Allowance £60. 


' ¢xperience, 
| Registrar, 


teh Haste F.S.S.U. 
aa ation and family allowance of £50 for each 
child. Initial salary according to qualifications and 
Application forms, obtainable from the 
EI Queen Mary College, Mile End Road, 
“I, to be returned by 8th August. E5400 


PUBLIC APPOINTMENTS 


NOTTINGHAM AND DISTRICT 
TECHNICAL COLLEGE 





BURTON STREET, NOTTINGHAM 





Principal : D. A. R. CLARK, M.Sc.(Tech.), 
M.1.Mech.E. 


RESEARCH ASSOCIATESHIP IN 
MECHANICAL ENGINEERING 


Applications are invited for a full-time 

RESEARCH ASSOCIATESHIP IN MECH- 
ANICAL ENGINEERING. 

This research post offers considerable scope. 
Applicants should possess an engineering degree of 
a British University, and the person appointed will 
be encouraged to prepare for a higher degree if 
appropriate. 

Salary : £650 by £50 to £750 per annum. 

Further particulars and form of application may 
be obtained from the Principal, to whom completed 
forms should be returned not later than a 








EAST SURREY WATER COMPANY 


ENGINEERING ASSISTANT 








The Company requires the services of a qualified 
CIVIL ENGINEERING ASSISTANT on_ the 
permanent staff to assist initially with a £750,000 
capital works programme. The Company at present 
supplies an area of 280 square miles with 15 m.g.d. 

Housing accommodation will be provided, if 
required, and removal expenses paid. 

Starting salary will be between £1000 and £1250 
per annum, according to experience, with pension 
rights. 

Applications, giving details of age, education, 
qualifications and experience, should be received by 
the undersigned by the Ist August, 1960. 

G. M. SWA 


LES, 
B.Eng., A.M.I.C.E., M.I.W.E., 
London Road, Chief Engineer. 
Redhill, Surrey. E5360 





RIVER DOVE WATER BOARD 


ASSISTANT CIVIL ENGINEERS 








Qualified engineers required urgently to assist in 
completing the first stage of a £5 million project, 
including a rolled fill dam and hydro-generation 
plant, and also for the design and construction of 
the second stage, including pumping plant, water 
tower and a 10 mg reservoir. Applicants should 
preferably have some experience in designing in 
reinforced concrete and have waterworks experience. 

Salaries offered within the A.P.T. Scale IV: 
£1065 to £1220. General conditions of Service will 
apply, the posts are superannuable and subject to 
medical examination. 

Applications should be sent to Engineer and 
Chief Executive, River Dove Water Board, Bowling 
Green Street, Leicester, by Friday, 29th —_, 





DEPARTMENT OF MAIN ROADS 


NEW SOUTH WALES AUSTRALIA 








CIVIL ENGINEERS 


Applications are invited from graduates (or under- 
graduates in their final year) in Civil Engineering of 
a recognised British or Irish University for appoint- 
ment to the staff of the Department of Main Roads, 
New South Wales, the State Road Authority for 
construction of roads and bridges. 

On appointment, applicants may be engaged at the 
Department’s Head Office, Sydney, on the design of 
reinforced concrete and steel bridges, or on main 
road construction and maintenance either in the 
Metropolitan Area or the country. 

Commencing salary according to qualifications 
and experience will be within the range £A1185 to 
£A1410 per annum, with annual progression, subject 
to technical competence to £A2095 per annum. 
Appointees will be eligible to contribute to the State 
Superannuation Fund after six months. > 

Appointee’s full fare from England to Australia 
will be met by the Department, subject to a three 
years’ service guarantee bond being completed. 
Appointment will be subject to passing a medical 
examination and preference will be given to appli- 
cants not more than 30 years of age. 

Applications should be made on forms obtainable 
from the Agent General for New South Wales, 56, 
Strand, London, W.C.2. E5396 


PUBLIC APPOINTMENTS 


SOUTH WEST METROPOLITAN 
HOSPITAL REGION 





HORTON HOSPITAL, EPSOM 





APPOINTMENTS 





APPOINTMENT OF SUPERINTENDENT 
ENGINEER 


Applications are invited for the post of Superinten- 
dent Engineer. The person appointed will be directly 
in charge of the engineering services of the Hospital 
(1690 beds) and will be responsible for their efficient 
operation. He will also be in charge of a newly 
erected water-tube boiler plant of capacity 160,000 Ibs 
of steam per hour, oil-fired and serving in addition 
to Horton Hospital, four other Hospitals on the 
Estate. 

Candidates must possess one or more of the 
following qualifications or equivalent approved by 
the Ministry of Health. 

Ministry of Transport and Civil Aviation Extra 
First Class Certificate of Competency in Marine 
Engineering. 

*Higher National Diploma in Mechanical Engin- 
eering or in Electrical Engineering. 

*Higher National Certificate in Mechanical Engin- 
eering or in Electrical Engineering. 

*Diploma in Mechanical Engineering or in 
Electrical Engineering of a Technical College recog- 
nised for the award of the Higher National Certifi- 
cates. 

*(The Mechanical Engineering Certificate or 
Diploma must be endorsed for electro-technology, 
and Heat Engines must have been taken as a subject 
at Ordinary (SII) level. The Electrical Engineering 
Certificate or Diploma must include, or be endorsed 
for, Applied Mechanics and Heat Engines at ordinary 
(SITT) level.) - 

Practical experience in Hospital engineering is 
desirable. Salary scale : £1420 by £45 (4) to £1600, 
plus £50 London Weighting. 

A small house will be available at an annual rental 
of £55 13s. 6d. plus rates. 

APPOINTMENT OF DEPUTY 
SUPERINTENDENT ENGINEER 

Applications are also invited for the appointment 
of Deputy Superintendent Engineer who would be 
responsible to the Superintendent Engineer in con- 
nection with his duties relating to the Engineering 
Services of Horton Hospital and to the new central 
boiler house. Candidates should preferably hold 
one of the higher qualifications referred to above 
under Superintendent Engineer or one of the follow- 
ing or its equivalent :- 

Ministry of Transport and Civil Aviation (ex 
Board of Trade) First Class Certificate of Compe- 
tency in Marine Engineering. 

Ministry of Transport and Civil Aviation Certifi- 
cate of Service as First Class Engineer. 

City and Guilds full Technological Certificate in 
Plant Engineering (First Class). 

Salary scale : £940 by £30 (2) by £35 (2) to £1070, 
plus London Weighting £40 to £50. No residential 
accommodation available. 

Whitley Council Conditions of Service apply to 
both appointments which are superannuable. 

New entrants to the service will be required to 
pass a medical examination. 

Applicants may, if they wish, visit the hospital by 
arrangement with the Secretary. 

Applications stating age, qualifications, experi- 
ence and the names of three referees, should be sent 
to The Secretary, Horton Hospital Management 
Committee, Horton Hospital, Epsom, Surrey, within 
7 days of appearance of this advertisement E5408 





SHEFFIELD REGIONAL HOSPITAL 
BOARD 


AREA ENGINEER 








Applications are invited from Engineers, holding 
A.M.I.Mech.E., and experienced in designing Heat- 
ing and Ventilating Installations, for superannuable 
post of AREA ENGINEER on the Regional Engin- 
eer’s staff. Salary scale £1665 to £2035. Mileage 
allowance for use of officer’s own car on official 
business. Duties include responsibility for an engin- 
eering design team and liaison with consulting 

gi 's engaged on all engi ing services in over 
80 hospitals in one of three areas controlled by the 
Board. 

The Area Engineer will have ample opportunity 
for exercising individual responsibility, creative 
thought and work, and the expression of personality. 
The Board’s headquarters have a congenial atmo- 
sphere and are situated in pleasant surroundings and 
first class residential suburb of the City. Applica- 
tions, stating age, full details of education, training, 
qualifications, career, &c., to be forwarded to the 





Secretary, Sheffield Regional Hospital Board, 
Fulwood House, Sheffield, 10, not later than 
12th August, 1960. E5365 


PUBLIC APPOINTMENTS 


SOUTH WEST METROPOLITAN 
REGIONAL HOSPITAL BOARD 





REGIONAL ENGINEER’S DEPARTMENT 





ENGINEERING GENERAL GRADE 





Applications are invited for appointments on the 
permanent staff of the Board generally in accord- 
ance with the Whitley Council conditions of service. 

The Board is undertaking a considerable pro- 
gramme of hospital development and the persons 
a will be engaged on varied and interesting 
work, 

ENGINEERING GENERAL GRADE 

Applicants should be (i) Corporate Members of the 
Institution of Mechanical Engineers and experienced 
in the preparation of specifications, drawings and 
estimates for large engineering installations in 
hospitals and large public buildings, or (ii) Corpor- 
ate Members of the Institution of Heating and 
Ventilating, or (iii) have served a recognised engin- 
eering apprenticeship and be Graduate Members of 
the Institution of Mechanical Engineers, having 
passed “‘ A” and “‘ B ” of the Associate Membership 
examination, or hold exempting qualifications. 
Sound experience of design of mechanical services of 
large buildings required. Drawing Office and 
Estimating experience an advantage. 

Salary scale: £910 by £35 (1) by £40 (2) by 
£45 (5) by £50 (7) to £1600 p.a. Bar at £1205 for 
graduate members and at £1 for Corporate 
members of the Institution of Heating and Ventilat- 
ing. Corporate Members of the Institution of 
Mech 1E S commencing salary between 
£1160 p.a. and £1300 p.a. London Weighting 
allowance of £40 to £50 payable in addition. 

Applications stating age, qualifications, experi- 
ence, present appointment and salary, together with 
the names and addresses of three referees, should 
sent to the undersigned at 40, Eastbourne Terrace, 
London, W.2, by not later than 25th July. 

E. G. BRAITHWAITE, 

E5402 Secretary. 








BUILDING RESEARCH STATION 


GARSTON, WATFORD, HERTS 








ELECTRICAL ENGINEER 





ELECTRICAL ENGINEER, Basic Grade Pro- 
fessional level, required at Building Research Station, 
(D.S.1.R.), Garston, Watford, Herts., for following 
duties: (a) Research connected with electrical 
service installations in all types of building. (b) Study 
of methods for electrification of plant and equipment 
used on building sites including control systems. 
(c) Development of methods of measurement or 
data recording by electrical means in connection 
with building operations or processes. Qualifications: 
Candidates should be Corporate members of I.E.E., 
or if under 28, Graduate Members. Honours degree 
or Dip.Tech. desirable, research or development or 
electronics experience an advantage. Starting salary 
in age range 25-34; £780 to £1065. Maximum 
£1220. Forms from Ministry of Labour, Technical 
and Scientific Register (K), 26 King Street, London, 
S.W.1, quoting D.104/OA. Closing date 5th August, 
1960. E5392 





BOROUGH OF SWINDON 
GRADUATE ASSISTANT ENGINEERS 


Applications are invited for the appointment of 
GRADUATE ASSISTANT ENGINEERS in the 
Borough Engineer’s Department. 

Applicants should either already hold a Degree in 
Civil or Municipal Engineering, or expect to obtain 
one at this summer’s examinations. 

Swindon is expanding very rapidly to accommodate 
overspill population from London, and successful 
candidates would have excellent opportunities to 
obtain a wide practical experience in the design and 
construction of the engineering works about to 
commence for the development of a square mile of 
open country for industrial and residentia] purposes. 
These include main roads and roundabouts ; sewage 
pumping stations and rising mains, large surface 
water sewers, storage lagoons, and stream improve- 
ments ; as well as normal road and sewer works 
for estate development. 

The salary will be on A.P.T. Grade II (£765 to 
£880). A five-day week is in operation. Housing 
accommodation will be offered to married candidates 
from other areas, and assistance towards removal 
expenses will be granted. 

Application forms, obtainable from the Town 
Clerk, Civic Offices, Swindon, must be completed and 
submitted by Friday, 29th July, 1960. E5320 
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TENDERS 


INDIA STORE DEPARTMENT 





The office of the Director General, India Store 
Department, Government Building, Bromyard 
Avenue, Acton, W.3, invites TENDERS for the 
following : 

(a) ONE SECTION ROLLING MACHINE, power- 
operated, ten stage multispindle machine. Max. 
capacity 12 gauge 30ft./45ft. per minute feed. 

(b) FIVE 6-SPINDLE AUTOMATICS, 1ifin. and 
2%in. max. capacity. Tooled to produce com- 
ponents to drgs. 

(c) GUN TUBE REAMING MACHINE : 

Max. length of workpiece= 10ft. 

Bore through spindle =7in. 

Swing over =22tin. max. 
Similar to SIG Type “‘ A” 50/3 max. 

Specifications, &c., can be obtained from The 
Co-ordination Branch, India Store Department, 
Government Building, Bromyard Avenue, Acton, 
W.3, at a cost of 10 shillings, per Tender enquiry 
and is not refundable. Tenders are to be returned 
Ht = above address by Thursday, 18th August, 


Specimen copy of the above enquiries can be seen 
at Engineering Branch, India Store Department, 
under the following references : 

(a) 2830/59/48/SSB/ENG.3. 
° 2002/60/SSB/ENG.3. 


c) 2004/60/SSB/ENG.3. E5381 





INDIA STORE DEPARTMENT 





The office of the Director General, India Store 
Department, Government Buildings, Bromyard 
Avenue, Acton, W.3, invites TENDERS for the 


following : 

(a) THREE LATHES for MACHINING SHELLS, 
50mm. to 110mm. dia., 457mm. long. Similar to 

Max. Muller Model P.F.S. 300/750i 

THREE SHELL LATHES, for internal blending, 

al eee by 457mm. long. Similar to 


UTITA Model T6V. 

(b) COMBINATION TURRET LATHE, similar to 
Herbert No. 9. Hole in spindle 102mm. Swing 
over bed covers 572mm. 

(c) CENTRE LATHE, 16in. Centres by 40ft. bed 
with hydro copying. 

Specifications, &c., can be obtained from The 
Co-ordination Branch, India Store Department, 
Government Building, Bromyard Avenue, Acton, 
W.3, at a cost of 10 shillings per Tender enquiry, 
and is not refundable. Tenders are to be returned 
3 cw above address by Thursday, 25th August, 


Specimen copy of the above enquiries can be seen 
at Engineering Branch, India Store Department, 
under the following references : 

(a) 2 SB/EN 


(b) 2008/60/SSB/ENG.3. 


(c) 2013/60/SSB/ENG.3. E5382 





WATER COMMISSION 


—_—— 


KINGSTON, JAMAICA 





FINANCE AND CONSTRUCTION OF 
WATER SUPPLY SCHEMES 





1. Experienced firms of Civil Engineering Con- 
tractors are invited to register their names as interested 
in ARRANGING the FINANCE FOR, and the 
CONSTRUCTION of, works to augment the water 
supply of Kingston. 

2. The schemes are at present being planned and 
are expected to comprise : 

(a) Either an Earth or a Concrete Dam. 
(b) Intake Weirs, Aqueducts and Tunnels. 
(c) Pumping Stations, Rising Mains and Gravity 


ipelines. 
(d) Treatment Works and Service Reservoirs. 
3. The estimated cost of these works is £4 million. 
_4. Construction of the pumping stations and 
pipelines will probably start early in 1961, and of the 
other works (which account for the greater part of 
the estimate) about one year later. 

5. It is proposed that Tenders for the construction 
of the works shall be valued on the basis of unit 
prices in led bills of quantities and the value of 
the works as constructed, by re-measurement of the 
actual quantities of work executed. The Conditions 
of Contract will agree in general with the Oversess 
Conditions of Contract prepared jointly by the 
Association of Consulting Engineers and the Export 
Group for the Constructional Industries. 

6. their letter requesting registration, firms of 
Contractors should state the maximum period over 
which repayment can be spread and the interest 
charges to be made. 

_ 7. Contractors should set out briefly particulars of 
similar works on which they have been engaged. 

8. From the applications received a short list will 
be prepared of the Contractors to whom the Contract 
Documents will be issued. The final selection of a 
Contractor to undertake the construction works will 
be made on the basis of the tenders submitted, the 
financial terms offered, and the experience of the firm 
of Contractors. The Commission reserve the right 
to make no award or to curtail the amount of work 
awarded. — 

9. Applications for registration should be addressed 
to: 


The Secretary, 
The Water Commission, 
28-30 Church Street, 
Kingston, 
Jamaica, West Indies. 
and should reach him by 15th August, 1960. 
HOWARD HUMPHREYS & SONS, 
Victoria Station House, Consulting Engineers, 
Victoria Street, 
London, S.W.1., 
ENGLAND. E5347 








EDUCATIONAL 











A.M.1.MECH.E., B.SC., City and Guilds, &c. 
Guarantee Postal Courses for all Exams. and Tech- 
nical Divisions from Elementary to Degree standard 
including Automation Techniques. Approximately 


95 per cent. successes. 148-page, prospectus, free 
on request.—B.LE.T. (Dept. 22), 29, Wright’s Lane, 
London, W.8. Ell4 8 


TENDERS 





INDIA SUPPLY MISSION 


TENDER NOTICE NO. SE.224 








The office of India Supply Mission, 2536, Massa- 
chusetts Avenue, N.W. Washington 8, D.C., United 
States of America, invites TENDERS for the 
following : 

TENDER NOTICE No. SE.224 
For the SUPPLY of TWO TRACTOR 

TRAILER UNITS for payload of 50 metric tons. 

One unit is required for transport of 75-ton 

Crawler-Mounted Mobile Crane. Required by 

Neyveli Lignite Corporation, Madras, India. 

Tender documents, etc., relative to the above, can 
be obtained from the Co-ordination Branch, India 
Store Department, Bromyard Avenue, Acton, W.3, 
at a cost of 14 shillings and threepence per Tender, 
and is not refundable. Tenders are to be returned 
direct to India Supply Mission, 2536, Massachusetts 
Avenue, N.W. Washington 8, D.C., United States 
* "cae so as to reach them by the 25th August, 


Specimen copy of the above enquiry can be seen 
at India Store Department, Vehicles Branch, Brom- 
yard Avenue, Acton, W.3, under the following 
reference : $.3290/60/HEA/VEH. E5399 





INDIA SUPPLY MISSION 
TENDER ENQUIRY NO. SE 205 


The office of India Supply Mission, 2536, Massa- 
chusetts Avenue, N.W. Washington 8, D.C., United 
States of America, invites TENDERS for the 


aii. 
ENDER ENQUIRY No. SE-205 
For the SUPPLY of CEMENT MIXTURE 

TRUCK AND AGITATOR —3 cubic yard capa- 

city—diesel engine powered required by Neyveli 

Lignite Corporation Ltd., Madras, India. 

Tender documents, &c., relative to the above, can 
be obtained from the Co-ordination Branch, India 
Store Department, Bromyard Avenue, Acton, W.3, 
at a cost of 14 shillings and threepence per Tender, 
and is not refundable. Tenders are to be returned 
direct to India Supply Mission, 2536, Massachusetts 
Avenue, N.W. Washington 8, D.C., United States of 

erica, so as to reach them by the 23rd August, 

Specimen copy of the above enquiry can be seen 
at India Store Department, Vehicles Branch, Brom- 
yard Avenue, Acton, W.3, under the following 
reference : S.3259/60/HEA/VEH. E5397 





INDIA SUPPLY MISSION 


TENDER ENQUIRY NO. SE 200 

The office of India Supply Mission, 2536, Massa- 

chusetts Avenue, N.W. Washington 8, D.C., United 

States of America, invites TENDERS for the 
following : 

TENDER ENQUIRY No. SE-200 

For the SUPPLY of TRACTORS, CRAWLER 

TRACK TYPE 55 Draw Bar h.p., required by 

Additional Director of Agriculture, U.P., Lucknow, 


ndia. 

Tender documents, &c., relative to the above, can 
be obtained from the Co-ordination Branch, India 
Store Department, Bromyard Avenue, Acton, W.3, 
at a cost of 14 shillings and threepence per Tender, 
and is not refundable. Tenders are to be returned 
direct to India Supply Mission, 2536, Massachusetts 
Avenue, N.W. Washington 8, D.C., United States of 
feerion, so as to reach them by the 16th August, 


Specimen copy of the above enquiry can be seen 
at India Store Department, Vehicle Branch, Brom- 
yard Avenue, Acton, W.3, under the following 
reference : $.3278/60/HEA/VEH. E5398 





COUNTY BOROUGH OF SOUTHAMPTON 
EDUCATION COMMITTEE 


COLLEGE OF TECHNOLOGY | 
Inquiries are invited from Electrical and 
Mechanical ineering companies who 
would be interested in tendering for work 
in connection with:— 
(a) ELECTRICAL SE ACHENES 


LABORATOR 

(b) STEAM ENGINES LABORATORY 

The work involved would be in each case, 
the preparation of detailed layouts and 
specifications in co-operation with the 
specialist teaching staff, undertaking inqui- 
ries and obtaining quotations for approved 
machines, arranging for the purchase and 
storage of machines pending installation, 
manufacturing main control boards and 
subsidiary controls to agreed specifications, 
and carrying out the complete installation of 
machines and wiring from main supply 
points or pipe-runs, as the case may be. 
The firms tendering may nominate specialist 
sub-contractors for approval. ; 

The College of Technology buildings are 
expected to be started this year, and the 
first stage (Engineering and Science, Ad- 
ministration and Library) should be com- 
pleted within two years. ee 

Inquiries, with particulars of similar 
works carried out, should be addressed to 
Chief Education Officer (Ref. 57/66), 
Education Department, Civic Centre, —— 


























ampton. A 
EDUCATIONAL 
LOUGHBOROUGH COLLEGE OF 
TECHNOLOGY 
LEICESTERSHIRE 





METALLURGY FOR ENGINEERS AND 
SCIENTISTS 





A full-time one-year residential course in 
“SELECTED ASPECTS OF METALLURGY 
FOR ENGINEERING AND SCIENCE GRADU- 
ATES ” will commence on October 10th. Further 
information, course content and syllabuses may | 
obtained on request from the Head of the Dope 
Science Department. E5376 & 





July 15, 1960 


SITUATIONS VACANT 





APPLICANTS ARE ADVISED TO SEND 
COPIES NOT ORIGINALS OF THEIR TESTI- 
MONIALS UNLESS OTHERWISE REQUESTED. 
AN ENTIRELY NEW APPOINTMENT being 
made by the Production Engineering Research 
Association offers rewarding possibilities to a 
MECHANICAL or PRODUCTION ENGINEER 
with a flair for lucid self-expression and close reason- 
ing. Other essential requirements include good 
technical knowledge of basic production techniques 
and equipment, and ability to work with minimum of 
supervision. Send full details of training, experience 
and present salary to the Secretary, PERA, Melton 
Mowbray, Leics. E5306 A 


AN EXCELLENT OPPORTUNITY 

A Senior Executive is required as PERSONAL 
ASSISTANT to Chairman and Managing 
Director to assist in expanding a well-established 
small Engineering Company, London. Appli- 
cants must have thorough administrative experi- 
ence and hold Mechanical or Electrical qualifi- 
cations on both practical management and 
design work, The age group desired is 28-35 
years. Leading to appointment of responsible 
position dependent on initiative, drive and hard 
work. Salary will be commensurate with 
qualifications and ability. . 

Applicants are invited to submit a resume of 
experience, &c., which will be treated in strictest 
confidence by the Managing Director, person- 
ally. All replies will be acknowledged. 

Please write to BOX No. E5403, “ The 
Engineer.” 

A 


AREA WORKS ENGINEER required. Technical 
training at least to H.N.C. standard. Chemical 
Works experience essential. Applicants should be 
over 26 years of age. Salary according to experi- 
ence. Pension Scheme.—Apply, stating experience 
and qualifications to Personnel Manager, Howards 
of Ilford Limited, Ilford, Essex. E5368 A 
DRAUGHTSMAN REQUIRED for Mechanical 
Engineering Company, Charlton District. Suitable 
candidate, preferably with H.N.C. or equivalent may 
be offered original development work.—BOX No. 
E2940, ‘“‘ The Engineer.” A 


BROWN AND POLSON LTD. 
require an 
INSTRUMENT ENGINEER 


for design and development work in connection 
with new chemical process plants, manufactur- 
ing starch, glucose and a variety of starch 
derivatives. 

Experience essential on pneumatic and elec- 
trical instrumentation systems and associated 
relay circuits. 

Minimum qualification H.N.C., degree pre- 
ferred : supervisory experience an advantage. 
Age 26-35. s 

Attractive salary and welfare conditions. 


Detailed applications should be forwarded to 
e 
PERSONNEL ADVISER, 
TRAFFORD PARK, 
MANCHESTER, 17. 


E5385 a 





CHIEF ESTIMATOR 


Applications are invited for this Senior 
Appointment, preferably with experience of 
Contractors Plant or Plate and Structural 
Steel work. 


Post carries attractive salary for person of 
experience and ability, together with Member- 
ship of the Company’s Pension Scheme. 


Housing assistance 


suitable 
applicant. 


available to 


Apply in writing to the : 
General Manager, 
MILLARS’ MACHINERY CO., LTD., 
Thorley Works, 
Bishop’s Stortford, Herts. 


E5387 A 

DESIGN DRAUGHTSMAN ‘required to work 
on Marine Propulsion Gears. Vacancies at West- 
minster and also Chesham offices. Permanent, pen- 
sionable positions. Good salaries.—Apply in first 
instance in writing to Technical Manager, Modern 
Wheel Drive Ltd., Lindo Lodge, Chesham, Bucks. 

E5391 A 
DRAUGHTSMEN are required for interesting 
work on small electric motors of various conventional 
and novel designs in the drawing offices at our 
Islington and St. Albans factories. An apprentice- 
ship or similar sound D.O. experience in mechanical 
engineering is required, electrical experience an 
advantage. Interviews in London or St. Albans.— 
Write in the first case to : Limit Engineering Group 
Ltd., 64 Essex Road, London, N.1. E2930 a 
DRAUGHTSMEN. Versatile Engineering 
Draughtsmen with general experience are required 
by a Plastics Manufacturing Company employing 
approximately 2000, with Engineering Department 
of 400. i work involved includes machinery 
design and layout, &c., and is of considerable 
interest. O.N.C. or H.N.C. desirable A.E.S.D. 
rates and above. Good transport facilities and work- 
ing conditions. Contributory Life Assurance/ 
Pension Scheme.—Apply, giving details of training, 
qualifications, experience, age, and career to date, 
to Personnel Manager, BX Plastics Ltd., Brantham 
Works, Nr. Manningtree, Essex. _ E5356_A 
ENGINEERING INSURANCE. Applications 
are invited from Mechanical Engineers not over 
35 years of age, who having served an apprentice- 
ship with Crane and Lift Makers have a sound 
theoretical and practical knowledge of Cranes, 
Lifts, Lifting Machines and their maintenance, and 
are qualified to Higher National Certificate standard, 
for a vacancy as ENGINEER SURVEYOR based in 
the Stoke-on-Trent district. The position is perm- 
anent, pensionable, with salary scale of £800 rising 
to £1100 per annum, plus expenses and allowances. 
—Apply in own handwriting to BOX No. E5373, 
“The Engineer.” A 


THE ENGINEER 
SITUATIONS VACANT 





ENGINEER with wide practical and design: 
experience of Electric Overhead Cranes Tequired 
Shop Manager. Permanent, progressive ang "4 
sionable post.—Fred Watkins (Engineering) Ltd, 
Coleford, Glos. 5390 ; 


ENGINEERING DRAUGHTSMEN 


required by the National Coal Board in London 
The vacancies are in the undermentioned 
Departments. 

X.1813/2C. PRODUCTION, Applicants 
should have a knowledge of mechanisms and 
mechanical handling equipment and experi. 

ence of mining machinery would be an advant. 
age. O.N.C. or equivalent qualification is 
required. 

X.1850/2C. CARBONISATION. Experi. 
ence of structural steel work and layout draw. 
ing for coke ovens, chemical or gas plant 
would be an advantage. O.N.C. or equivalent 
qualification is required. 

Five-day week, 3 weeks paid holiday (present 
arrangements honoured), Staff Restaurant 
Sports and Social Club. Appointments super: 
annuable. Salaries depending on qualifications 
and experience within £808 to £927.—Write for 
application form to Staff Dept. (quoting relevant 








number), N.C.B., obart House, London 
S.W.1, before 25th July, 1960. ° 
E5393 4 


EXPERIENCED DESIGN ENGINEERS 


required for interesting work in a wide field of 
heat transfer application with particular empha. 
sis on large and small water tube boilers. The | 
work is interesting and varied. Applicants must 
have the ability and initiative to design complete 
units and ancillary equipment. There are several 
positions to be filled mostly of a senior nature, 
Salary according to experience and ability. 
Contributory Pension Fund. Staff dining room, 
State (in writing) age and experience. 





Staff Manager, 
FOSTER WHEELER LIMITED, 
3, IXWORTH PLACE, 

LONDON, S.W.3. 


E5326 a 


INDUSTRIAL FURNACE CONSTRUCTION 
COMPANY engaged principally in Iron and Sted 
Industry on construction of all types of Furnaces | 
require SITE ENGINEERS age 30 to 40 years, and | 
JUNIOR SITE ENGINEERS age 23 to 30 year. 
Applicants should preferably be qualified engineers 
with Iron and Steelworks experience, but engi 
with sound practical experience will be considered. | 
They should be prepared to travel to sites in United 
Kingdom as required. These are permanent appoint: 
ments with participation in Pension Scheme after 
probationary period. alary commensurate ay 
qualifications and experience, plus bonus.—Appii- 
cations giving personal details, qualifications and 
experience to BOX No. E5362, ‘* The Engineer.” 4 | 








OPPORTUNITY FOR 
STRUCTURAL DESIGNER 
occurs at old-established works in pleasant 
country surroundings. 

The man appointed will be required to work [| 
for a period as Assistant prior to assuming the 
position of Chief Designer and Estimator in an 
office which undertakes a variety of structural 
steelwork. Pak . 

Applicants should have a sound experience in 
competitive design of various classes of steelwork 
including buildings. 

A pension scheme is in operation. Three 
weeks annual holiday. 

Write, stating age, experience and salary 
required to : 

THE FAIRFIELD SHIPBUILDING AND 
ENGINEERING CO., LIMITED, 
CHEPSTOW, MON. 


E5367 A 


PROJECT AND ESTIMATE DRAUGHTS 
MAN required capable of handling complete Coal, | 
Ash, and Foundry Mechanisation Schemes. Fivt | 
day week, three weeks annual holiday, luncheod | 
vouchers. BOX No. E5294, “‘ The Engineer. Ay 

| 


{ 











SITE PLANNING AND _ PROGRESS 
ENGINEER 


A National firm of chemical engineering 
contractors require a Site Planning and Progress 
Engineer. Age 25-35. Previous planning 
experience desirable but not essential. Duties | 
would primarily be on site, but would involve 
liaison with Head Office. Pension Scheme. — 
Applications in writing, giving details of #9 
qualifications and previous experience 
BOX No. E5342, “‘ The Engineer.” 





SENIOR MECH. DESIGNERS 
with experience of small mechanisms required. 
H.N.C. preferred but not essential. Hand: | 
written applications with full particulars and 
salary required to BOX No. E5374, “ The 
Engineer.” 
A 


SALES ENGINEER, required to promote the sit 
of a new product which facilitates the erectio 
steel structures. Experience in the desiga 
erection of structural steelwork and a & pet 
ledge of welding are necessary.—Details of &% i 
ence and salary required to BOX No. E2891, ; 
Engineer.” 
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SITUATIONS VACANT SITUATIONS VACANT SITUATIONS VACANT SITUATIONS VACANT 
SENIOR MATERIAL HANDLING AND 
Ing STRUCTURAL ENGINEERING DRAUGHTS- 
as SERVICES ENGINEER THE METAL BOX COMPANY LIMITED MEN, age 25 to 35, required for Design and Detail SALES ENGINEERS 
oa ‘ : RESEARCH DEPARTMENT Work in our Bromley, Kent, and Brighton offices. 
4, A textile company of international reputa- Salaries over A.E.S.D. rate, commensurate with 
A tion has a vacancy for a Services Engineer. He ALPERTON ability and experience. 374-hour week, 3 weeks Continued expansion and promotion with- 
will be required to take design res onsibility, annual holiday (one week granted this year.—Write, in the Organisation has created a number of 
under the Senior Services Engineer, for Services DESIGNER DRAUGHTSMAN stating age and details of experience to John Wilson vacancies in the Field Force of a Leading 
plant comprising : Steam, high pressure hot licati steal foe hy ‘ - and Co. (Engrs) Ltd., 30, Widmore Road, Bromley, Machine Tool Importing and Merchanting 
5 ter, gas, compressed air, vacuum, spinning, Applications are invited for the appointmen Kent. E2943 A Company. 
1 finish and unit cleaning, together with ancillary of . Reason omg ote TT of : 
ial joses plant. small drawing office attached to the Researc : i It is intended to make Senior appoint- 
$ and special purp Department of the Metal Box Company Limited pablo nt sopiges — fo Ag od Haw or ments in North West (Lancs and Cheshire) 
| Applicants should have : : at the Alperton laboratories. and Quarry Plant. Must be capable of directing all and South West England (including West 
i 1. Either a Degree or Corporate Membership i tj : aspects of plant erection and controlling labour.— London and Home Counties). Junior posts 
* of the Institution of Mechanical Engineers. The work of this unit is the preparation of beer! : : Se are vacant in the North West (Yorkshire and 
of t os * * a Full details of experience, age, salary required i A Shen 
2. At least three years ——— experience, ee Hyped drawings | pe yy and when available. to BOX No. E5358, “ The Cheshire), and Midland Territories. 
j i ndustry. ments and test equipment for a wide . a4 ’ , , : 
5 3 Set a apprenticesiip a "senening metallic and non-metallic materials and finished Engineer. A Only experienced, well-connected Machine 
i * ‘training. products used in the packaging industry, also Too] Sales Engineers with first-class record 
; 4. Preferably some experience of installation laboratory scale processing machinery and STRUCTURAL STEELWORK DETAILING, can be considered for Senior Appointments. 
t * work. process control equipment. DRAUGHTSMAN required for expanding Com- Junior men must be Apprenticed Engineers 
5. Approximately 30 years of age. . — ’ pany of Structural Engineers on the South Coast, up to 30 years of age with sound knowledge 
Mt “ Some experience of instrument design is desir- Knowledge of design preferred but not essential. of heavy duty machine tools and preferably 
2 Salary will be in the approximate range of able, but the ability to undertake the very varied Very varied and interesting classes of work.—Write some selling experience. 
: £1250 to £1800 according to experience. requirement of the department is of equal BOX No. E2941, ‘‘ The Engineer.” A R ; tli be by aad ; 
: Assistance will be given with removal and other importance. , a will De Dy salary, COMMIS 
- expenses. A Profit Sharing and Contributory - ty i ae eT ae sion and expenses. 
Superannuation Schemes pertain. see eR Ce ea wrae” ; Apply with full details in confidence to 
i, THE METAL BOX COMPANY LIMITED, 1c 
Applicants are requested to write, quoting ADMINISTRATION RESEARCH TECHNICAL SALES ENGINEER Sales Manager, BOX No. E5240, “ The 
Reference 2/E/S/ to DEPARTMENT, A leading firm of power transmission engineers € : 
a BOX No. E5341, “‘ The Engineer.” Kendal Avenue, Westfields Road, Acton, W.3. proposes in the near future to appoint a Tech- A 
nical Sales Engineer to deal with its interests in 
A E5401 a the Midlands and South Wales areas. Main 
qualifications for the appointment are (1) good 
connections with design and development 
engineers in these areas, (2) several years’ 
of BOOKS and PUBLICATIONS successful selling experience, (3) some training 
in engineering, preferably power transmission. 
a | The appointment is a permanent and super- 
he oo sna aaa BOX No. E5343, ‘‘ The 
r FLIGHT WITHOUT FORMULAE — ig MECHANICAL ENGINEERING 
I By A. C. Kermode Third Edition 
re. | This readable approach to a technical subject, has sold all over the world to THE MIDLAND TAR DISTILLERS LTD., AND 
i serious dents of aer ics. Now it has been heavily revised. New material 
: has been included on the problems of high-speed flight and a new section added have a vacancy for a STEAM ENGINEER at their PLANT LAYOUT DRAUGHTSMAN 
m, on missiles, satellites and space-ships. Price 21/- net. Four Ashes Refinery, Near Wolverhampton. Prefer. 
ence WL given to applicants who are technica ° : 
FACTORY ADMINISTRATION IN PRACTICE ie qualified and who have several years of peor won| required, 25/35 years of age, with 
By W. J. Hiscox and J. Stirling, A.M.I. Mech. E. Seventh Edition experience. good engineering background. Five 
This book is written to appeal to the factory and the works manager, the departmental ton 2 ieee Z . 
icasie, pe every member of the factory administrative staff. Many educational institutions wane nae ee = ool day ; week, Excellent wor king 
throughout the country have adopted the book as a textbook for classes in factory water-tube, oil-fired, boiler plant ; water treatment conditions. Staff Superannuation 
administration and organisation; the Council of the Institute of Cost and Works Accountants plant ; and steam turbine generating plant ; for Scheme in operation Write 
have recommended it to those preparing for the prc tions of that the supply of steam and power to an extensive . . . sag 
Institute. Price 18/- net. refinery and chemicals Works. stating age, experience and qualifi- 
La ENGINEERING ECONOMICS: Book II This is an important key appointment and modern cations, to:— 
ON FACTORY ORGANISATION AND gg ee nig - housing ccommodation in a plessent countryside The Personnel Officer, 
J x 3 s J. .E., etc. is available to a suitable man. ssistance will be oa 
Steel By T. H. Burnham, B.Sc. (Hons.) etc. and D. H. Bramley, M - dies given in meeting removal expenses. A contributory British Insulated Callender’s Cables, 
maces | Seventh Edition pensions scheme with a generous life assurance is in Ltd 
» and A comprehensive study of the subject, covering the requirements of the new syllabuses operation. Salary in accordance with experience and gi 
ire of Factory Management and Organisation as developed in the Ministry White Paper on qualifications.—Apply, giving details of age, educa- Anchor Works, Leigh, Lancs., 
— Education and Training for Management. The book is strongly recommended to mechanical tion, training and experience to Personnel Officer. E5407 a 
eet | engineering and production engineering students and to all who require a systematic E5361 A 
inited i preparation for industrial responsibility. Price 25/- net. 
pe From all booksellers 
with H THE GUEST KEEN AND NETTLEFOLDS GROUP OF COMPANIES 
ppl § PITMAN Parker St., Kingsway, London, W.C.2 K« Ni LWISH TO MAKE THE FOLLOWING APPOINTMENT AT THEIR 
a GROUP RESEARCH LABORATORY 
7 ————— ELECTRICAL ENGINEER 
. The Group Research Laboratory at Wolverhampton requires Electrical 
ant A monthly journal for the Engineers to design and develop equipment for the control of automatic 
a s . processes. This work will involve circuit design, instrumentation and the 
the [ Pp rofessional electronics production of prototype equipment. There are vacancies for:— 
| an 5 . . s : ‘ 
ural | ° ° 1. A graduate engineer, who is a qualified electrical or electronic engineer. 
It lates to nen | ‘ital no 
. engineer. circu He should have experience in modern electronic techniques, including 
ork ' . 8 6 differen t indu stries all the use of semi-conductors. Preferred age 25-30 (Ref. EE/1). 
nree n q 7 n e r rl n q 2. Anelectrical engineer who is qualified to H.N.C. or equivalent standard, 
with considerable in rial experience (Ref. : 
ary over the world. ave Sahastrial expacionce (Rel. EE/2) 
a Appropriately qualified men are invited to write quoting reference number 
: - e . , d B d and giving details of age, qualifications, present salary and career to date to:— 
When electronic engineering is studie The Recruitment Officer, 
7 A e « > Re G.K.N. Group Research Laboratory, 
ae 6“ E — 99 e d STO 
HTS | lectronic ngineering — ts read. Birmingham New Road, 
Coal, | Lanesfield, Wolverhampton. 
Five E5354 A 
rcheon | 
alt 28 ESSEX STREET, STRAND, LONDON, W.C.2 
f 
Telephone: Central 6565 
Ess | P ; MONSANTO CHEMICALS LIMITED 
Published by Morgan Bros. (Publishers) Ltd. . 
ri require 
a4 Enter No. 1132 on reply card 
cw SENIOR PIPING AND LAYOUT 
o— | 
os NOW AVAILABLE DRAUGHTSMEN 
: “A complete library in two volumes . . .” with considerable experience in chemical plant design work, for 
—_ the London Engineering Department. Applicants should be 
KEM 9 ENGINEERS _ Edited under the direction of prepared and able to undertake checking and have ability and 
red. | YEAR-BOOK _ the Editor of “ The Engineer ’’ drive. 
— ] Good salaries will be offered to men with the requisite experience 
i 1960 Edition price 87/6 (plus postage 2/6) in this type of work. Minimum age 28 years. Excellent working 
‘ conditions; bonus and non contributory pension scheme. 
P from technical booksellers or direct from the publishers ; : abbas a er : 
ite : Please send written applications, giving details of age, qualifica- 
tion Kempe’s Engineers Year-Book, 28 Essex Street, Strand, London, W.C.2 tions and experience to DL145, Personnel Department, Monsanto 
Poo Telephone : CENtral 6565 Chemicals Limited, Monsanto House, 10/18 Victoria Street, 
4 London, S.W.1. 
, : E5355 a 
Enter No. 1133 on reply card 
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DETAIL DRAUGHTSMEN 


SITUATIONS VACANT 


ENGLISH ELECTRIC, RUGBY 


The Diesel Engine Division require several 


These positions are in the Design Office and applications will be 
welcome from men with a recognised training and qualifications 
above O.N.C. standard who have had suitable experience in oil 
engine manufacture. 


Anyone looking for a permanent position with a large Company 
should write giving full particulars to:— Dept G.P.S. Marconi 
House, 33/67 Strand, London, W.C.2, quoting reference E1199D. 


E5369 A 





July 15, 1960 


SITUATIONS VACANT 





THE ENGINEER 





CIVIL ENGINEERING 


|ASSISTANT 


who has suitable qualifications and experi- 
ence is required for planning and design 
work associated with cement works cons- 
truction, salaries in accordance with ability 
and experience; staff profit sharing scheme 
and pension fund, excellent welfare and 
canteen facilities, very good working con- 
ditions. Interviews by appointment only. 


Please apply: Chief Engineer, G. & T. 
EARLE LIMITED, Wilmington, Hull. 
*A member of the Blue Circle Group’ 


E2939 
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ree een a -— mes 

















ELECTRICAL ENGINEER 


to be responsible for the operation of all electrical machinery associated with a 
prototype naval reactor, situated at Dounreay, Caithness, Scotland and to be 
capable of advising on Power Electrical matters. 

Marine experience will be an advantage and candidates should hold a 
University degree, although exceptional men with H.N.C. would be considered. 
They should be members of the Institution of Electrical Engineers, or have the 
necessary theoretical and practical qualifications for corporate membership. 

Experience is essential in the operation of heavy A.C. and D.C. rotating 
machinery, together with associated switch gear, control and distribution 
systems. Some familiarity with electronic instrumentation is desirable but 
not essential, and arrangements will be made for the successful candidate to 
receive adequate specialised training. 

A contributory superannuation scheme is in operation, and applications 
which will be treated as strictly confidential, should give full details of qualifi- 
cations, present employment, and salary received. All applicants must be of 
British nationality. Please write in the first instance to: 

The Manager, Marine Propulsion, 
Research and Development Dept., 


VICKERS ARMSTRONGS (ENGINEERS) LIMITED, 
Naval Construction Works, Barrow-in-Furness, Lancashire. 
E5379 A 


CENTRAL ELECTRICITY 
GENERATING BOARD 





DESIGN AND CONSTRUCTION DEPARTMENT 


Headquarters, London, S.E.1. 





CIVIL ENGINEERING BRANCH 
SENIOR ASSISTANT ENGINEER 


required in the Civil Engineering Branch concerned with the design and construction of Power 
Stations and investigations into associated civil engineering matters. 

Candidates should have a wide experience in the design and construction of heavy civil engineer- 
ing works and specialist knowledge of soil mechanics and foundation design. Recent experience 
in power station design and construction will be an advantage and preference will be given to 
those who are Corporate Members of the Institution of Civil Engineers. 

SALARY WITHIN THE RANGE £1695 to £2240 p.a. 


Ref. Eng/261 











NUCLEAR PLANT DESIGN BRANCH 
ASSISTANT ENGINEERS 


required in the Nuclear Plant Design Branch responsible for the design and layout of the Reactor 
Units in the Board’s Nuclear Power Stations. 

The Branch work closely with the U.K.A.E.A., the Industry and the Board’s Project, Research 
and Operations Groups. It is organised on a functional basis and responsibility is given within 
the following Sections:— Reactor Core; Reactor Mechanisms (including Fuel Handling); Pressure 
Circuit (including Boilers and Gas Circulators); Reactor Materials; Layout (including Shielding 
and Health Physics); Control and Instrumentation; Performance. 

The range of specialisation is not rigid and candidates are asked to state their interests and to 
write in sufficient detail, to enable a preliminary assessment to be made. The work is based at the 
Board’s Headquarters in London, but will involve visits to sites, to U.K.A.E.A. Establishments 
and to Contractors’ Offices and Works. Training will be given where necessary. 

SALARIES ON SCALES WITHIN THE RANGE £970—£1790 p.a. ACCORDING TO 

DUTIES AND RESPONSIBILITIES. 

Applications stating age, qualifications, experience, present pesition and salary should be forwarded 
to the Personnel Officer, 24/30, Holborn, London, E.C.1., by 2nd August. Envelopes should be 
marked ‘* Confidential,’’ quoting relevant reference number. 


Ref. Eng/262 








E5383 A 


MECHANICAL 
ENGINEER 


required for design, development and 
adaption of special plant and equipment by 
well-known Civil Engineering Contractors. 


Full technical qualifications essential ; 
experience of Civil Engineering plant would 
be an advantage. 


Attractive post for an Engineer with an 
inventive and practical mind. 
Apply in writing giving details of ex- 
perience, age, and salary required to 
PETER LIND & CO. LTD., 
Romney House, Tufton Street, 
London, S.W.1. 


E5345 a 


SITUATIONS VACANT 
——, 
have been retained 
to advise on the 


aes 2 
appointment of q 


MANAGER OF 
SALES ENGINEERING 


for a company in the Midlands 
specialising in the development, 
design and provisioning of industrial 
heating equipment. The company, 
which is at present engaged mainly 
in the steel industry, is expanding 
its activities to cover a wider field 
and is increasing its technical sales 
division to meet the heavier demand, 
The appointment carries 
responsibility to the Director and 
General Manager for the 
administration of the _ technical 
sales organisation which covers the 
outside staffs, and the provision of 
estimates, quotations and 
specifications. 
Candidates must have a sound 
engineering background, preferably 
in the steel industry, an intimate 
knowledge of the trade and several 
years’ experience of technical sales 
management. A knowledge of 
instrumentation and electrics would 
be useful and a degree or other 
professional qualification or a 
diploma in fuel technology would 
be a strong recommendation. 
Preferred age 40 to 50. Starting 
salary, which would be by 
negotiation, would be 
approximately £2,500 plus a 
non-contributory pension scheme 
and a car. 
Please send brief 
confidence, quoting reference 
G.2517, to M. B. Berks. In no 
circumstances will a candidate’s 
identity be disclosed to our client 
unless he gives permission after a 
confidential interview at which he 
will be given full details of the 
appointment. 

MANAGEMENT SELECTION 

LIMITED 


17, Stratton Street, London, W.1. 
E134 A 


details in 























MITCHELL ENGINEERING 
LIMITED 


invite applications from 
EXPERIENCED SENIOR DRAUGHTSMEN 


for the following positions 


Section Leaders. 
Designers and Detailers for Large 
Contracts. 


PETERBOROUGH OFFICE. 
LONDON OFFICE. 


LONDON OFFICE. Project men for the preparation 


of schemes and Estimates. 


Applicants must have had wide experience in all types of 
Mechanical Handling Equipment for bulk materials in Steel- 
works, Power Stations, Collieries, etc., and must be capable of 
working with a minimum of supervision. 


Good Salaries will be paid in accordance with experience. 
Three weeks holiday after one year service. Contributory 
Pension Scheme available. In the first instance replies must state 
age, experience and salary required and should be addressed to:— 


Room No. 1, 
Tavistock House North, 
Entrance D, 
Tavistock Square, 
LONDON W.C.1. 


E5410 A 
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July 15, 1960 


SITUATIONS VACANT SITUATIONS VACANT 


SITUATIONS VACANT 





CHIEF 


DRAUGHTSMEN 


raughtsmen are required at the Midlands 
pert Station, Solihull. 
The duties are interesting and will include 
work on the design of pilot and prototype 
lant associated with the development of 
po high-pressure processes for the produc- 
tion of town gas. 
didates should possess at least an 
ONC. certificate in Mechanical Engineering. 


The salary for the appointments, which 
are pensionable and subject to medical 
examination, will be within the range of 
£733-£927 per annum. 


Applications are invited for this senior 
appointment from qualified Mechanical 
Engineers who have previous experience in 
an Aluminium Rolling Mill or similar 
Industry in a senior capacity. 


The successful applicant must have drive 
and initiative and will form part of a young 
Management team in a rapidly expanding 
modern factory which is part of a large 
industrial group. He will be responsible to 
the Chief Engineer for all mechanical instal- 
lations, naintenance and services. He will 
also be expected to take part in the planning 
of future developments. 


The factory is located in a beautiful rural 
site within easy reach of the Coast and 
principal cities. 

Applications, giving full details of experi- 
ence, qualifications, salary, &c., should be 
marked ‘“ Private and Confidential’’ and 
addressed to: 

The Manager, 

REYNOLDS T.I. ALUMINIUM LIMITED, 
Rheola Works, 

Resolven, 


E190 a Gu’ 


ications, stating age, education and 
—. shou be addressed to the 
Industrial Relations Officer, 
WEST MIDLANDS GAS BOARD, 


6, Augustus Road, Edgbaston, Birmingham, 15. 


E5304 A 











MECHANICAL ENGINEER 


FISONS FERTILIZERS LIMITED 
HARVEST HOUSE, FELIXSTOWE, SUFFOLK 


DRAUGHTSMEN 


The Company invites applications for the following vacancies at their Head 
Office in Felixstowe. 


CHEMICAL/MECHANICAL PLANT DRAUGHTSMEN 
with experience in chemical plant layout and pipe work for a wide field of heavy 
and fine chemicals, and/or experience in mechanical handling of materials 
from intake of raw materials through processes to finished products, bagged, 
packed or in bulk. 

Applicants should have had at least 5 years’ experience in the above work, 
have gained O.N.C. at least and be not less than 25 years of age. 


CIVIL ENGINEERING DRAUGHTSMAN 


with design experience in reinforced concrete, steel frame construction and 
plant structures. Experience in associated services ( roads, drains, etc.) would 
be an advantage. 

Applicants should have had at least 8 years’ experience in such work, have 
gained O.N.C. at least, or Grad.1. Struct.E. and be not less than 28 years of age. 

Healthy working conditions, good salaries, five day week, contributory 
pensions scheme, profit sharing bonus, and assistance with removal expenses. 

Applications, with full particulars, to Personnel Manager, (KM4), Fisons 
Fertilizers Limited, Harvest House, Felixstowe, Suffolk. E5357 A 











1, ENGINEER age 28-45, to control small staff engaged in Maintenance and 
Installation work. Progressive outlook. Knowledge of automatic feeding 
mechanisms, hydraulics and electronics an advantage but not essential. 
Conscientious man willing to work as one of a team to develop a small 
Company in South Wales, part of a large Group, with relatively new 
products. Good prospects for the future. 


MECHANICAL ENGINEER SUPERVISOR 
ELECTRICAL ENGINEER SUPERVISOR 


to control small labour force on shop floor engaged in Plant maintenance 
and installation in factory developing new processes in South Wales. 
Good prospects for future. 


N 


3. PROJECT ENGINEER age 28-35, for work on new projects associated 
with factory expansion in Midlands. Experience in Mechanical engineering 
and Building & Services installation. Minimum qualification Higher 
National Certificate. 


Applications giving details of age, education, qualifications, experience 
and when available, to Sectretary, BOX No. E2942, ** The Engineer. 








DEPARTMENTAL MANAGER 


If you have a degree or higher national certificate in mechanical or electrical 
engineering, some experience of a continuously operated process, and would 
like to hold a responsible post in an expanding industry, you are invited to write 
about yourself to Mr. R. G. Terrell, Production Manager, Fibreglass Limited, 
St. Helens, Lancashire. 


You would be given charge of one of the new crown fibre plants including 
melting, fiberisation and final processing. Your responsibilities would include 
day to day running and improvement of processes. 


E5394 a 











MANAGER 


Precision Engineering Division 


Applications are invited for the appointment of Manager of the new Precision 
Engineering Division being set up in the North-West by a prominent and 
substantial engineering Group. Commencing salary will be the subject of 
negotiation, but will be not less than £2,500 p.a. plus Company car, pension 
scheme, etc. 


The Divisional Manager will be in complete operational control of the new 
plant which will be equipped with the most modern machinery and will employ 
about 300 people in the initial stages. He will be responsible to the Director and 
General Manager of the parent unit for organisation, lay-out and staffing of 
the factory and for bringing it into full production. In this task he will have 
at call extensive technical assistance which will be made available as necessary. 
Considerable preliminary work on machinery trials, performance figures, draft 
lay-outs, etc. has already been done and this information will be made available 
to the Divisional Manager to enable him to formulate his plans with the least 
possible delay. 


The Division is expected to expand rapidly and the opportunities and scope 
are therefore unusually wide. 


Desired qualifications include a degree or professional qualification in 
mechanical engineering, with considerable experience of administering and 
controlling a flow-production plant in the’ automotive or precision engineering 
industries. A sound knowledge of modern production and management 
techniques including production planning and control, materials control and 
work-study is also necessary. Preferred age about 40. 


Please write briefly in first instance, quoting Reference No. 780, to :- 
ASHLEY ASSOCIATES LTD. 
AA 


PETER HOUSE, MANCHESTER 1, 
RETAINED TO ADVISE ON THIS APPOINTMENT 
ybiied The strictest confidence will be observed and no detaile of 
candidat ill be passed to clients without candidates’ permission. 














E5389 a 


















THE ROYAL DUTCH/SHELL GROUP 
XZ 
offers a career to 


MECHANICAL ENGINEERS 


in the DESIGN Division 
THE HAGUE 
HOLLAND 


The work is connected with their world-wide activities in the chemical 
industry. 


Honours degree or A.M.I.Mech.E. essential. 


Candidates with chemical plant design and/or construction experience 


would be preferable. 


The upper age limit is 34 years, but possibly higher for candidates who 
have had exceptional experience in this particular field. 


Applications in writing with full details of career to: 
SHELL INTERNATIONAL CHEMICAL COMPANY LIMITED 
Personnel/Recruitment/HME 16 


St. Swithin’s House, 
London, E.C.4. 


E5236 a 
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SITUATIONS VACANT 








aoe 














Successful Management experience. 


ment. 


Interviews will take place in London. 





BRITISH CELLOPHANE LIMITED 


TECHNICAL SERVICE MANAGER 


Applications for the position of Technical Service Manager are invited from 
men, aged 30/40, having the following qualifications :— 
"A good Science or Engineering degree. 


A balanced interest in current market problems and long term use develop- 


Enthusiasm, drive and ability to get on well with people. 
A practical knowledge of packaging—particularly in respect of Plastic 
and/or Cellulose films would be an advantage. 

The Technical Service Manager will be based on London, W.1. 
responsible for departmental control of Technical Service Representatives, a 
Laboratory and a Machine Development Section. 
lish and maintain first class relationship with the Company’s customers both in 
the United Kingdom and overseas by personal contact where necessary. 


Applications to Personnel Officer, British Cellophane Limited, 
Bridgwater, Somerset. 


require a 


, and will be 


He will be required to estab- 


E5370 A 











| SITUATIONS WANTED 





CHARTERED MECHANICAL ENGINEER 
with Degree, seeks executive position. Age 35. 
Works Apprenticeship. D.O. training. Experienced 
Design, Tendering, Sales and Works Management. 
—BOX No. E2944, “‘ The Engineer.” B 





BUSINESS OPPORTUNITIES 


A BARGAIN. £25 complete. BRAND NEW 
READY-MADE CO. REGNS. Guaranteed no 
trading (ENGLAND OR SCOTLAND)—all trades 
available NOW, including Engineering ; Electrical 
Engineering ; Motor Engineering ; Garage ; 
Machinery ; Metal; Haulage; Hire Purchase ; 
Investment ; Property Gooey, prepared for each 
wade. —BUSINESS ECONOMY CO. GNS., 

» Dept. T/16, 156, vito London, W.C.2. 
ret 8377/2294), for English companies, and 
19, Walker Street, inburgh, 3 (Cal. aes for 
Scottish Companies. Read “ ADVANTA 
TRADING AS A LIMITED COMPANY? > Gs. 
post free) ; Limited Co. may save you tax. We 
have seven-day Co. Regn. service with your own 
choice of name. £21 complete, plus stamp “ie. 

° 














REMPLOY SPONSORSHIP SCHEME 


Send for details which show an attractive 
proposition to manufacturers. 

Write to the MANAGING DIRECTOR, 
REMPLOY LTD., 25-28, BUCKINGHAM 
GATE, S.W.1, or telephone VICtoria 6621 
(12 lines). 


E9665 o 








MISCELLANEOUS 











LUSOL 
KILLS RUST AND LUBRICATES 
LUSOL The Rust Solvent is invaluable for 
Dismantling, Repairing and Overhauling 
Engineering Equipment. Obtainable from 


your usual Supplier. Enquiries to the manu- 
facturers :— 


The Great Eastern Oil Co., Ltd., 


372, Scotland Street, Glasgow. Tel.: South 2207 
E184 1 





TIME RECORDERS, Sales, Rentals, Service, Tele- 
phone Hop 2239.—Time Recorder Supply and 
Maintenance Co., Ltd., 157-159, Borough High 
Street, London, S.E.1. E1101 


MOBILE LIFTING SERVICE. Lump Sum or 
Hire Rate quoted for any lifting work by Lorry- 
Mounted or Crawler Cranes, any size, any area.— 
TARSLAG, LTD., Rotherham 78481. E186 1. 





FOR HIRE 





LATTICE STEEL ERECTION MASTS (light 

and heavy), 30ft. to 150ft. high, for immediate hire.— 
Bellman’s, 21, Hobart House, Grosvenor Place, 

S.W.1. E103 x 





PATENTS 











THE PROPRIETOR of British Patent No. 770,814 
for ‘‘ INTERNAL COMBUSTION ENGINE FOR 
OPERATION WITHIN THE RANGE OF 
MEDIUM COMPRESSION RATIOS,” desires to 
enter into negotiations with a firm or firms for the 
sale of the Patent or for the grant of licences there- 
under.—Further particulars may be obtained from 
Marks and Clerk, 57 and 58, Lincoln’s Inn Fields, 
London, W.C.2. E5359 H 


THE PROPRIETOR of British Patent No. 773367 
for ‘‘AN IMPROVED ELECTRIC SPRAYING 
PISTOL ” desires to enter into negotiations with a 
firm or firms for the sale of the Patent or for the 
grant of licences thereunder.—Further particulars 
may be obtained from Marks and Clerk, 57 and 58, 
Lincoln’s Inn Fields, London, W.C.2. E5378 H 





| FOR SALE | 








Cc. A. PARSONS STEAM TURBO-ALTER- 
NATOR SET. Passout/Condensing type. 
400kW/S500kVA, 440 volts, 3-phase, 50 cycles. 
190 p.s.i.g. 500 deg. Fah. at S.V. Designed to 
extract up to 10,000 lbs. steam/hour at 20 p.s.i.g. 
280 deg. Fah. Helical Reduction Gear. Surface 
condenser capacity 5426 lbs/hour. Steam/Air 
Ejector, Circul ating and Extraction pumps. 
Inspection by appointment. 


M.E.I. CO. LTD., 
CYPRUS WORKS, 
UPPER VILLIERS STREET, 
WOLVERHAMPTON 


Tel.: 26354 (4 lines) E5380 G 





FOR SALE 

TEN R.B. EXCAVATORS fitted 28ft. JIB AND 
DRAGLINE EQUIPMENT, 5300 Series £525 ; 
17,100 Series £1700; 18,800 Series £1825. Ali 
very good machines. 

A.T.O.S. HYDRAULIC EXCAVATOR, new 1958, 
fit any wheeled tractor with P.T.O. £275. 

TRENCHING MACHINES by HOWARD 
ROTARY HOE, SUPER fitted Perkins L4, new 
1958, £1850. STANDARD new 1955, £925. 

TASKER TRAILER constructed to carry Rotary 
Hoe Trenching Machines 6ft. 9in. wide by 14ft. 
long. ~# 

TEN H.T.H. MIXER by WINGET, Diesel Engine 
= Petter, Hydraulic Weighbatcher, new 1958. 


am pe. 10in. R.B. LATTICE JIB, new and unused. 
£145. 


2-ton BUTTERS’ DERRICK CRANE, 60ft. 
ticed jib, electric hoist and slew. 
STOTHERT AND PITT “SUPER VICTOR Pha 
pneumatic tyres, diesel engine, as new. £150. 
STOTHERT AND PITT ‘‘ SUPER VICTOR” 10, 
steel wheels, diesel engine, as new £210. 
WALKER AND PARTNERS LTD., 
23, CLAREMONT CRESCENT, 
SHEFFIELD, 10. 
*Phone : 60983. 


600 


FOSTER WHEELER special ‘‘ D” type water tube 
boiler by THORNEYCROFT, capacity 60/80,000 
lb./hr. from and at 212 deg. F., 400 p.s.i. w.p. Self- 
contained unit with feed pump and oil-fired by 5 
A.B.C. burners. Ideal for turbine testing, &c. 


GEORGE COHEN, 


SONS AND CO. LTD., 
WOOD LANE, LONDON, W.12. 
(Shepherds Bush 2070) 
STANNINGLEY, Nr. LEEDS. 
(Pudsey 2241). 


lat- 


E5364 G 





E204 Gc 





FRED WATKINS 
(ENGINEERING) LTD. 


Fielding 500-ton Vertical Downstroke Hydraulic 
Press, 42in. by 36in. platens, with pumps and 
motors. 

Fielding 200-ton ditto, 3ft. stroke, with pumps and 
motors (5 available). 


Fielding 100-ton ditto, 4ft. to 5ft. stroke, with pumps 
and motors. 


Two 26ft. by 4ft. Rotary Cooler or Dryers, with 
reduction gear and motors. 


FRED Wwareis (ENGINEERING), 


LTD., 
LEFORD, GLOS. E1SI G 





IS PLAN FILING YOUR PIDGEON ? Then 
you must consider our “*‘ ECONOMY ” Plan Chest, 
Britain’s finest value in drawing office furniture. 
Double Elephant size only £25 10s.—other sizes 
stocked. May we send a sample on approval ? 
GLENHILL (Office Furniture) LTD., (Dept. WE), 
Green Lane, Hounslow, Middlesex (HOU gatis'2 
G 





July 15, 1960 


FOR SALE 


FRED WATKINS 
(ENGINEERING) LTD. 





STEAM BOILERS.—Cochrane Vertical (New) 
8ft. 6in., 8ft., 7ft. 6in., 7ft. and 6ft. in dia., 100 
150 lb. w.p. ; reconditioned 8ft. 6in. down to 3ft. 
dia. ; Economic 4ft. to 11ft. 6in. dia., including 
new 7ft. and 8ft. dia., 150, 180 and 200 lb. w.p. ; 
300 reconditioned Vertical Crosstubes, all sizes. 
AIR COMPRESSORS.—Two Belliss & Morcom 
2500 c.f.m., 100 p.s.i., 550 h.p. motors ; also 
Broomwade 500, 400, 300, 200 and 130 c.f.m., all 
motorised ; and several others of various makes 
and capacities. 

200 AIR RECEIVERS, stocked up to 9ft. dia., 100 


to 500 Ib. pressure. 

ELECTRIC MOTORS.—150 Totally Enclosed and 
Flameproof Motors up to 200 h.p. 

MOBILE ROAD CRANES.—10-ton Lorain lorry- 
mounted 30ft.-70ft. extendible jib ; 84-ton Ran- 
some Diesel/Electric 21ft, jib ; 6-ton Coles Diesel/ 
Electric, solids ; 4-ton Coles Diesel/Electric, solids, 
1945 ; 4- ton Jones KL44, diesel, 1950 ; 3-ton Jones 
** Sup er 40’ ’ diesel, pneumatics QB). 

OVERHEAD CRANES.—25-ton Girders and end 
carriages, with 60 h.p. motors, 95ft. 10in. span ; 
30-ton Vaughan. 42ft. 3in. span ; 25-ton Clyde, 
21ft. 9in. span, new 1954 ; 20-ton Vaughan, 42ft. 


3in. span, 6-ton cou 7 sab control (5) ; 20-ton 
King, 42ft. 3in. span, 400, ; Wharton, 74-ton, 
25ft. span, 400/3/50 ted ’ Henderson, 24ft. 


Tin. span, 1946 ; kdl Morris, 58ft. span, hand- 
operated ; 5- ton King, 29ft. 3in. span, power 
hoist, hand travel ; 5-ton Morris, 28ft. 6in. span, 
power hoist, hand travel ; 4-ton Mori. i9ft. 
span, 220V. d.c. (3) ; 2-ton Vaugha:, 27ft. 6in. 
span, 2-motor ; majority of the above az: unused, 

DERRICK CRANES.—7-ton Anderson Grice, 
100ft. jib, electric ; 7-ton Rushworth hand. 
30ft. jib ; 14-ton Anderson Grice, hand, 40ft. jib ; 
5-ton Butters Grabbing, 80ft. jib, electric. 

RAIL CRANES.—18-ton Brownhoist, steam, 5Oft. 
jib ; 10-ton Grafton, 34ft. jib., diesel conversion ; 
8.ton Wilson, steam, 35ft. jib ; 5-ton Smith, 5Oft. 
ji ; 

LOCOS.—Fowler diesel, 150 h.p. (2) ; Barclay & 
Ruston, 80/88 h.p., diesel ; Bagnall 14in. by 22in. 
(two oil-fired, one coal), Peckett, steam, 7in. by 
12in., 1941; 4 Logan Battery-operated, 24in. 
gauge, 3-4-ton cap.; 3 Ruston diesel 16/20 h.p., 
24in. gauge ; also 2 *miles 20 Ib. and 1200 yds. of 
25 Ib. x 24in. gauge track, Bogies, Wagons, &c. 

STEELPIPING.—Large stocks oe follow- 
ing : 20,000ft. 14in. galvanised ‘ ; 20,000ft. 
scaffolding ; j 30,000ft. 3in. et’ i 000ft., 
each 6in., 3/ 16in., sin., 5/16in., unused ; $000ft.., 
8in. unused ; 2 t., 10in., 12in., 16in., seam- 
less ; 200ft., amine by in. welded, unused ; 
1000ft., 30in. by #in. welded, unused ; 2500ft 

i welded flanged ; S500ft., 36in., unused ; 

OOft., 42in. by in. Tiveted 5 100ft., 48in. by 
gin. welded unused ; , 60in. welded ; 20in., 
24in., 26in., = deine good lined, unused. 
Full list on Teques 

CAST IRON PIPES. —Large stocks all sizes up to 
24in. flanged and s.s., including 150 by 18ft. 
lengths, 6in. Stanton class “B” Spigot and 
Socket, unused. Immediate delivery. 

VALVES.—Exceptional Surplus Ministry Lot. New 
Stainless Acid Cocks and Valves, over 5000, imme- 
diate delivery, below makers’ prices. Large stock 
all sizes, Parallel Slide Sluices, Gunmetal, Reducing 
and Check Valves. List on request. 

STORAGE TANKS.—300 cylindrical and rectangu- 
lar, up to 12,000 gallons, for oil and petrol, also 

sonoma’ steel and cast iron up to 50, gallons. 

MACHINE TOOLS —Heenan & Froude Dynamo- 
ety 1500 h.p. maximum, 18in. Dial Indicator 
(three) ; ; Scriven Plate Bending Rolls, 14ft. by 
din. ; Berry Bending Rolls, 7ft. by 4in. ; Tangye 
200-ton Hydraulic Vertical Straightening Press, 
15ft. by 3ft. table ; Herbert Miller, 6lin. by 15in 
table ; Pels Punch and Shears, ‘Fin. capacity ; 
nine new 2 cwt. and 1 cwt Pneumatic Hammers ; 
Bonn Hydraulic Tube Bender up to 20ft. by 4in. 
bore ; Sciaky Spot Welding Machine ; : 
Berry Guillotine capacity 4ft. by lin. ; Fielding 
Hydraulic Tube Bending Machine, 24in. stroke 
up to 8in. capacity ; Sedgwick 6ft. by tin. Fold- 
ing Machine ; Rushworth Guillotines, 6ft. by jin., 
and 4ft. by 4in. ; Bliss 70-ton power press. 

SLING ENGINEERING WORKS 


‘Phone : Coleford 2271/2. E106 G 





FOR SALE 

2-ton Jones Super 22 Mobile Crane, diesel-driven, on 
pneumatics, overhauled. 

6-ton Ransomes & Rapier Super, pet./elec. Mobile 
Crane (diesel conversion available). 

300/400 amp. Murex diesel-driven Welding Set, 
good condition. 

# cu. yd. Rapier 410 diesel-driven Excavator with 
skimmer, trencher and face shovel equipment 


SEARCH tenting LTD., 


HAMMOND ROA 
KIRKBY TRADING ESTATE, 
LIVERPOOL. 
Tel.: Simonswood 3361 (5 lines) 
WILLIAM G. SEARCH LTD., 
WHITEHALL ROAD, LEEDS, 2 
Tel.: 639081 (10 lines). E5384 G 





FOR SALE 
SENTINEL STEAM LOCOS, 200 h.p., 26 tons, 
360 Ibs. p.s.i. boiler pressure, standard gauge. 
One new in 1946, one new in 1928. Excellent 
condition. Further particulars on request. 
COOLING TOWERS, Three “ Brotherhood” 
Forced draught type, capacity 36,000 gallons per 
hour, dimensions 22ft. by 22ft. by 32ft. high, 
fitted 13ft. diameter airscrew, driven by 16 h.p., 
400/440/3/50 motor. Used for 12 months only. 
Condition as new. 


WALKER AND PARTNERS, LTD., 
23, CLAREMONT CRESCENT, 
SHEFFIELD, 10. 


Phone : 60983 E5363 G 





FOR SALE 
WESTMINSTER  5-Section BOILER for Sale, 
offers wanted to clear.—Apply Trent Vale Garages 
Ltd., Kildare Street, Longton, Stoke-on-Trent. 


Telephone : Longton 33323. E2938 G 





THE ENGINEER 
FOR SALE 





BRADLEY & CRAVEN Motorised Ge 
Brake, for 400/440/3/50 supply, maximum pret’ 
approximately 65 tons, forming Capacity 10ft, i 

om 1st or ae 7 5 length of bed ‘a 
ram In., width o ie In., Wel 
mately 84 tons. ight “ppc. 

BESCO Double-Geared Hand-Operated 
Swing Beam Folding Machine, capacity aa 
by tin. thick, folding beam adjustable for shar 
and round bends, with adjustable stop for repet. 
tion bending and adjustable backgauge, weight 
approximately 56 cwt. 8 

PRATT Power-Operated Open-Ended G 
Shearing Machine, motorised for 400/440,3 
supply, capacity 6ft. by din., with automatic hold- 
down and adjustable front, ‘back and side gauges, 
weight approximately 58 cwt. 

Double-Sided Friction Screw Press, motori 
400/440/3/50 supply, pressure exerted 50 to | 
stroke 9in., between uprights 15%in., bed 15tin. I 
by 20in., hole in bed 4tin. diameter, weight | 
gerd 71 cwt. | 

Production Guillotine, motorised for 
3F80/420/3/50 supply. with automatic sheet hold. | 
down and adjustable front, back and side gauges, 
capacity mild steel 4ft. by 16 S.W.G., weight 
approximately 1 

BESCO Universal Swing Beam Folding, Bending 
and Box Forming Machine, capacity 49in, by 
14 S.W.G., with adjustable gauge and angle stop 
for repetition bending, weight approximately | 


CRAIG & DONALD All-Steel Press Brake, motor. 
ised for 440/ 3/50 supply, pressure exerted 400 tons, 
forming capacity 10ft. by #in., depth of gap 12in, 
width between side frames 82in. .» Stroke approxi. 
mately 4in., weight approximately 29 tons. 

Photographs of the above are available. 

Very favourable Hire Purchase terms can be obtained 

MACHINE TOOLS, NEW AND USED, | 
Of Every Description. Attractive Prices, 


F. J. EDWARDS LTD. 
359-361, EUSTON ROAD, 
LON DON, N.W.1. 
:, Euston 4681-3771. | 


And a 
LANSDOWNE HOUSE, 4, MVATER STREET, | 
BIRMINGHA 
Em of 


Central 7006. 5. 


ECONOMIC BOILERS 

COCHRAN ‘“ SINUFLO” double-pass 10ft. Jin. | 
diameter by 15ft. 8in. over tubeplates ; evap. 
16,800/18,000 lb/hr. 120 p.s.i. with chimney and 
induced draught fan. 

JOHN THOMPSON treble-pass 11ft. diameter by | 
16ft. over tubeplates evap. 14,500/15,000 lb/hr, | 
120 p.s.i. with induced draught fan. t 

FOSTER YATES AND THOM ye agg Oft. 9in, 
by 15ft. 6in. over tubeplates, 12,000 Ib/hr., 160 p.si. 

DANIEL ADAMSON double-pass 9ft. in. dia- 
meter by 15ft. 6in. over tubeplates 10,000 !b/hr. 
160 p.s.i., with induced draught fan. 

JOHN THOMPSON super economic 9ft. in. 
diameter by 14ft. over tubeplates, 120 p.s.i. with 
induced draught fan. 

The above with all fittings and mountings, suitable | 
for coal- or oil-firing. 


GEORGE COHEN, 
SONS AND CO. LTD., 
WOOD LANE, LONDON, W.12. 
(Shepherds Bush 2070) 
STANNINGLEY, Nr. LEEDS 

(Pudsey 2241). 





Telephone : 


Telephone : 





E202 « 





150 H.P. FOWLER DIESEL MECHANICAL 


SHUNTING LOCOMOTIVE, new 194, 
4ft. 84in. gauge. Price £2250. 
F. BURRILL AND CO., 
235a Cathedral ane, Cardiff. 
Tel.: 2 E5404 6 











TWO LOCOMOTIVES 
FOR SALE 


New 200 hp 4 wheel Diesel 
Locomotive almost ready for 
delivery. Gardiner Engine 
Wilson Gearbox. Attractive 
price for quick sale. 


200 hy Demonstration Model 
Locomotive (6 months use) 
rebuilt equal to new and 
guaranteed. Gardiner Engine 


Wilson Gearbox. Delivery by 
arrangement. 
BOX No. E5366, “ The 


Engineer.” 























ne 
50 
\d- 
es, 





for 


ght | 
for | 
Id. | 
es, 
ght 
ing 
by 
ely 





6in 
with 


itable 


202 « 


ICAL 
1940, 


BL 





del 
se) 
ine 
by 








THE ENGINEER 
FOR SALE 


——. 


600 


J SED 979kVA, 6600 volts, 3-phase, 
fhe DIESEL ENGINE DRIVEN ALTER- 
NATOR SET, incorporating 1120 h.p., 16-cylinder 
ngine by Mirrlees Bickerton and Day, type JV.16. 
Direct coupled at 750 r.p.m. to alternator by 
Brush Electrical, = field, with exciter and 
switchgear by Reyrolle. 
440 volts, 3-phase, 50 cycles DIESEL 
625kVA NE DRIVEN ALTERNATOR SET, incor- 
orating 800 h.p., 8-cylinder, 2-stroke engine by 
Prossley, type HSL.8. Direct coupled at 500 
p.m. to eer by i. oe field, 
vith di coupled exciter and switchgear. 
G00 volts, 3-phase, 50 cycles DIESEL 
ENGINE DRIVEN ALTERNATOR SET incor- 
porating 380 h.p. horizontal 4-cylinder engine by 
Blackstone, type 4M13. Direct coupled at 333 
r.p.m. to alternator by Brush Electrical, screen 
protected by direct coupled exciter and switchgear. 
TWO 250kVA, 400/440 volts, 3-phase, 50 cycles 
DIESEL ENGINE DRIVEN ALTERNATOR 
SETS, each incorporating vertical 6-cylinder 
engine by Crossley Bros., type XVD.6. Direct 
coupled at 600 r.p.m. to alternator, one by British 
Thomson Houston, the other by Metropolitan 
Vickers, with direct coupled exciter and switch- 





gear. 

400 volts, 3-phase, 50 cycles DIESEL EN- 
CINE DRIVEN ALTERNATOR SET_ incor- 
porating vertical 3-cylinder_ engine by Mirrlees 
Bickerton and Day, type J.3. Direct coupled at 
750 r.p.m. to alternator bg er Electrical, with 

irect coupled exciter and switchgear. 
1ASkVA, 400 volts, 3-phase, 50 cycles DIESEL 
ENGINE DRIVEN ALTERNATOR SET incor- 
porating vertical 5-cylinder engine by Blackstone, 
type EPV.5. Direct coupled at 500 r.p.m, to 
alternator by Crompton Parkinson, with direct 
coupled exciter and switchgear. 


GEORGE COHEN, 
SONS AND CO. LTD., 
WOOD LANE, LONDON, W.12. 
(Shepherds Bush 2070) 
STANNINGLEY, Nr. LEEDS. 
(Pudsey 2241). 


wD 


RAILS FOR SALE 


100 tons NEW, SLIGHTLY DEFECTIVE B.H. 
RAILS, 95 Ibs. yard, chiefly 60ft. 

100 a peor ge ied BS gg ease! F.B. RAILS, 
109 lbs. yard, chiefly 60ft. lengths. 

100 tons GOOD SECONDHAND B.H. RAILS, 
80/85 Ibs. yard, B.S. Section, chiefly 60ft. 

100 tons SECONDHAND BULL HEAD RAILS, 
90/95 lbs. yard, chiefly 44ft. 6in. lengths 

100 tons NEW PERFECT F.B. RAILS, 75 Ib. yard, 
R.BS., chiefly 40ft. lengths. 

1500 tons STOCK RUSTY F.B. RAILS, 75 Ibs. 
yard, RBS, chiefly 30ft./36ft. 

50 tons NEW, SLIGHTLY DEFECTIVE F.B. 
RAILS, 80 Ibs. yard, revised B.S. section lengths 


chiefly 40ft. 

30 tons SECONDHAND F.B. RAILS, about 60 Ib. 
yard, 24ft., 27ft., 30ft. and 45ft. ' 

60 tons SECONDHAND COACH SCREWS, 6jin. 
by 1fin. Standard Railway Pattern. _ 

50 tons MILD STEEL FLAT, Sin. by }in., New but 
Stock Rusty, 15ft. to 26ft., chiefly. 

400 tons GOOD SECONDHAND RELAYABLE 
B.H. RAILS, 90/95 Ibs. in 45ft. lengths. 

400 tons GOOD SERVICEABLE C.I. CHAIRS, 
S.1 pattern, with 3 holes for screws and ferrules. 

WARD’S ALSO HAVE LARGE STOCKS OF ALL 
CLASSES OF OTHER RAILWAY MATERIALS. 


THO* W. WARD LTD. 


ALBION WORKS - - - - - - SHEFFIELD 
Phone : 26311. E216 G 


oo 


E205 G 








HYDRAULIC PRESSES 
OF ALL TYPES 


10,000-ton Hydraulic Free Forging Press, bed 
13ft. by 8ft. stroke, 8ft. 3in., with accumulator 
and pumps, approx. weight 1300 tons. 
4000-ton Multi-Daylight Hot Plate Press, four rams, 
platens 8ft. 6in. by 4ft. 6in. with self-contained 
pumping unit. 
3000-ton Heavy Forming or Drawing Press, table 
10ft. 6in. by 6ft. 
ae Forging Press, bed 8ft. by 8ft. 11ft. day- 
ight. 
1250-ton Vertical Extrusion Press, with self-contained 
pumping unit. s 
Ss Flanging Press, vice rams, table 10ft. dia- 
eter. 


REED BROTHERS (ENGINEERING), LTD. 
Replant Works, 
Woolwich Industrial Estate, 
London, S.E.18. 
Tel.: Woolwich 7611/6. E5388 G 





SPECIAL OFFER 
MOTOR DRIVEN AIR COMPRESSOR SETS 
FOR SALE EX SITE BIRMINGHAM 


1000 c.f.m. TILGHMAN type G.B.5 Vertical 2-stage 
Double Acting Air Compressor, vee rope driven 
by 220 h.p. Slip Ring Motor with Starter, P. F. 
Condenser. Complete with Aftercooler, Heenan 
and Froude Water Cooler, Circulating Pump, 

Receiver, &c. 

600 cfm. ditto, 
115 h.p. motor. 

BOTH SETS IN FIRST CLASS CONDITION. 

FOR SALE AT BARGAIN PRICES EX SITE. 


G. E. SIMM (MACHINERY) LIMITED, 
27, BROOMGROVE ROAD, 
SHEFFIELD, 10. E5377 G 


“ONE-RUSTON “THERMAX” HORI- 
ZONTAL ECONOMIC BOILER, 12ft. long, 
t. Gin. diameter, 100 Ibs. working pressure, with 


inson ‘* Lowram ” Stoker, Draught 
Fan, &c. Patent er, 


Type G.E.4, direct coupled to 





Boiler installed new 1949. In perfect 


Condition, For sale at bargain price. Room wanted. 
“ The Engineer.” G 


—Apply BOX No. E5390, 


WHEATLEY KIRK 


SURVEYORS, 
and AUCTIONEERS 
FACTORIES, PLANT and 


9, REX PLACE, LONDON, W.1. 


July 15, 1960 


AUCTIONEERS & VALUERS 


Established 1850 


PRICE & CO. 


E. L. JUDSON, F.R.I.C.S., F.A.I. 

E. BEDDARD, A.I.MECH.E., F.A.L.P.A. 
M. S. CHEAVIN, F.A.I. 

G. E. GIBBS, F.A.L.P.A. 


VALUERS 
of 


MACHINERY 


FIRE LOSS ASSESSORS 


Telephone : HYDE PARK 8844/5/6 (3 lines) 


ESTABLISHED 1877 





OF PLANT, MACHINERY AND 


INDUSTRIAL PROPERTI%S 
FACTORY INVESTMENTS 
MORTGAGES ARRANGED 


Monarch 3422 (8 lines) 





LEOPOLD 
FARMER & SONS 


conduct 


AUCTION SALES 


and 


VALUATIONS 


46, GRESHAM STREET, 
LONDON, E.C.2. 


Telegrams : 
Sites, London 


JOHN FOORD 


& COMPANY 


VALUERS AND 
ASSESSORS 


OF WORKS, FACTORIES 
ENGINEERING PLANT 
AND MACHINERY 


Telephone : 





56, VICTORIA STREET, 
LONDON, S.W.1. 


VICTORIA 2002/3/4 
Established Over a Century 


| FoR SALE | 


RHODES NO. 22 BAR SHEARING 
MACHINE for sale. Similar to a double sided 
press. Capacity 250 tons. Shears mild steel plates 
17in. wide by Ijin. thick. Arranged motor drive 
400/3/50. Width between guides 25$in. Stroke 5fin. 
Weight about 134 tons. Photo.—F. J. Edwards 
Ltd., 359, Euston Road, London, N.W.1, or 41, 
Water Street, Birmingham, 3. E5405 G 
“BENNIE” MOTORISED 4-ROLL PLATE 
BENDING AND STRAIGHTENING MACH- 
INE for sale. Capacity 4ft. by 4in. Diameter of 
bending roller 74in. Arranged motor drive 440/3/50. 
Drive through reduction gearbox with hand lever 
clutch for forward and reverse motion. Weight 
about 44 tons.—F. J. Edwards Limited, 359, Euston 
Road, London, N.W.1, or 41, Water Street, Bir- 
mingham, 3. E5406 G 
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AUCTIONEERS & VALUERS 


AUCTIONEERS & VALUERS 


HENRY BUTCHER 


AND CO. 





Established 1807 


FULLER, HORSEY 


SONS CASSELL ‘ 
nalbuains Auctioneers, Valuers’ 


Specialists and Surveyors 
sibs tenchilivtive 
Vv; TON “ 
PALE @ VALVANON | SALE & VALUATION 
WORKS and MANUFACTORIES ENGINEERING & ALLIED 
ENGINEERING PLANT WORKS 


and MACHINERY PLANT & MACHINERY 


10, LLOYD’S AVENUE, 


73, Chancery Lane, London, 
LONDON, E.C.3. 


WiA.2. 











Telephone: ROYAL 4861 HOLBORN 8411 (8 lines) 
a. 
By Order of the Secretary of State for War 
SALES BY AUCTION 
Main Location Auctioneers 
July 19-20 Miscellaneous stores Central Ordnance Depot, MIDLAND MARTS 
and vehicles. Bicester, Oxon. LTD. (Dept. L), Market 
Square, Bicester, Oxon. 
: ; (Tel.: 73). 
including :— 
4,000 stop, pocket and wristlet watches ; map cases ; canvas covers ; water 
pumps ; water hose ; oxygen breathing apparatus ; tool boxes ; furniture ; 
steel binning ; metal planing machines 6ft to 8ft long by 30in high by 
Planers Ltd. ; slotting machine ; power hammer ; hacksaw ; grinders ; 
tyre pumps and inflation units ; air compressors ; 66 Lister generators ; 
battery chargers ; predictor equipment ; cable ; telephones ; teleprinter 
keyboards ; remote control units; headsets and microphones; fuel 
injectors ; pistons ; tyres ; M.T. spares for British and American vehicles * 
and motor cycle spares ; approximately 750 vehicles, tractors, trailers and 
tankers including motor cycles by B.S.A., Matchless and Norton many with 
telescopic forks ; Bedford O.V. trucks ; mobile water tankers 500 gall. ; 
fuel tankers 800 gall. ; trailers 10 cwt and 1 ton ; generator trailers ; hand 
hoses ; load carriers by Austin, Bedford and Morris: 1-10 tons ; etc. 
July 26-27 Machine tools and M.O.A. Storage Depot, J. H. NORRIS & SON, 
miscellaneous stores. Byley, Nr. Middlewich, (Dept. L), 9, Albert 
Cheshire (Sale at Cheet- Square, Manchester ,2. 
ham Town Hall, Man- (Tel.: Blackfriars 8373). 
chester 8.) 
August 16 Miscellaneous stores. M.O.A. Storage Depot, WALKER, WALTON & 
Ruddington, Notts. HANSON, (Dept. L), 
Byard Lane, Bridlesmith 
Gate, Nottingham. 
(Tel.: 54272). 
August 23 Miscellaneous stores. Central Ordnance Depot, SIMMONS & SONS, 
Didcot, Berks. (Dept. L), 12, Station 
Road, Reading, Berks. 
(Tel.: 54025). 
September 1 Vehicles, machine M.O.A. Storage Depot, DIXON & WALLACE 
tools and miscell- Bowhouse, Hurlford, Nr. Ltd., (Dept. L), Bank 
aneous stores. Kilmarnock, Ayrshire. Buildings, Graham 
Square, Glasgow, E.1. 
(Tel.: Bridgeton 2447/9), 
September 6-7 Machine tools and M.O.A. Storage Depot, FULLER, HORSEY, 
miscellaneous stores. Royal Arsenal, Woolwich, SONS CASSELL 
London, S.E.18. (Dept. L), 10, Lloyd’s 
Avenue, London, E.C.3. 
(Tel.: Royal 4861). 
September 13 Miscellaneous stores. No. 1 E.S.D., Long LOCKE & ENGLAND, 
Marston, Nr. Stratford- (Dept. L), 166, Parade, 
on-Avon, Warwicks. (Sale Leamington Spa, War- 
at the Hippodrome, wicks. 
Stratford-on-Avon). (Tel.: 2833). 
September 16 Miscellaneous stores. M.O.A. Storage Depot, RUSSELL, BALDWIN 
Rotherwas, Hereford. & BRIGHT LTD., 
(Dept. L), 20 King Street, 
ereford. 
(Tel.: 4366). 
Application for catalogues, available 14 days prior to date of sale should be made only to the 
auctioneers shown above (price of catalogue Is. Od. P.O. only). 
E118 3 




















| FOR SALE | 


HYDRAULIC PRESSES 
HYDRAULIC PUMPS 
Hydraulic Accumulators, Valves, Fittings, New 
and Second-hand. Complete installations. 
All kinds of Hydraulic Equipment in Stock. 
THOMPSON AND SON (MILLWALL), LTD., 
Cuba Street, Millwall, London, E 
East 1844/5 Elll G 


FOR SALE 








GEARBO XES—Std. and Special, 4 to 100 hip. 
designed to your requirements and delivered in 
12 weeks.—Alphamech, St. Albans 58213. E2934 G 


THREE PAIRS CAST STEEL ROLLING 
MILL HOUSINGS, suitable 26in./28in. diameter 
rolls with 2lin./23in, diameter necks. Together with 
pair cast iron bedplates, slotted ‘“‘ V” type, adjust- 
able centres to take minimum roll length of 8ft.— 
BOX No. E2920, ‘* The Engineer.” G 
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July 15, 1960 THE ENGINEER 


Cast 
Steel Rings 
up to 


23 feet diameter 


ROTARY BODIES 
PLYWHEBLS etc. 





carbon and alloy, 
annealed, heat treated, | 
with high tensile | 
and yield point values, 
rough and finished machined 


fir GuBstahlfabrikation AG. BOCHUM 





529 





Representatives for the U. K.: 


THE STAHLUNION COMPANY LIMITED. 61 Pall Mall, London, S. W.1, Telephone: Whitehall 5315 | 


Enter No. 1181 on reply of 
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IN USE 
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Throughout the 


The Hydrovane principle was developed and 
introduced by Bullows in 1948 and 

has since been adopted by all the major 
manufacturers throughout the World! 





World / 


10 Licencees manufacturing 
Hydrovane Compressors 
throughout the World! 


For further details of the Hydrovane principle 
send for our ** Questions & Answers’ Folder 
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Have you a CORROSION PROBLEM ? )T 


Our Technical Service specialists will be glad to 
discuss your specific problem, and assist you in the choice 
of suitable materials to combat corrosive conditions. 


The Wiggin publications, offered below, all give 
useful data on the physical properties 

and uses of Monel*, Inconel*, Corronel* and other 
Wiggin corrosion-resisting nickel alloys. 


Please send for a free copy of any publication which interests you, 


Enter No. 1201 on reply card 
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TO: HENRY WIGGIN & COMPANY LTD 
Wiggin Street, Birmingham 16. 


TO: HENRY WIGGIN & COMPANY LTp 

Wiggin Street, Birmingham 16. 
Please send a free copy of ‘CORROSION-RESISTING 
CHARACTERISTICS OF WIGGIN HIGH-NICKEL ALLOYS’ 
Authoritative data on the corrosion-resisting 
properties of Wiggin high-nickel alloys is pre- 
sented, together with a large number of typical 
industrial applications where these alloys have 
proved invaluable. 


Please send me a free copy of ‘WIGGIN NICKEL | 
ALLOYS V. SULPHURIC ACID’ 


Outlines performances of the various high-nickel { 
alloys in contact with sulphuric acid solutions, 
Includes detailed data to assist selection of the 
most useful and economic of these alloys for 
particular processes and applications. 


NAME NAME 


COMPANY & MAIN INTEREST COMPANY & MAIN INTEREST 


ADDRESS 


ADDRESS 
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TO: HENRY WIGGIN & COMPANY LTD wiGoin . TO: HENRY WIGGIN & COMPANY LTD 
Wiggin Street, Birmingham 16. ic KEL ALLOY ; Wiggin Street, Birmingham 16. 

Please send me a free copy of ‘WIGGIN HIGH-NICKEL S ¥- 1c Please send me a free copy of ‘WIGGIN NICKEL | 

ALLOYS V. HYDROCHLORIC ACID, HYDROGEN CHLO- Cc AUST cs ALLOYS V. CAUSTIC ALKALIES’ 

RIDE AND CHLORINE’ ALKA Describes the properties of the Wiggin high-nickel 

Contains valuable data on choice of corrosion- alloys suitable for use in handling caustic alkalies, 

resisting materials for industrial plant and other . and illustrates typical plant applications. 


applications where Hydrochloric solutions, Hy- 
drogen Chloride, and Chlorine must be handled, 
stored or transported. 


2c 
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TO: HENRY WIGGIN & COMPANY LTD 
Wiggin Street, Birmingham 16. 


TO: HENRY WIGGIN & COMPANY LTD 

Wiggin Street, Birmingham 16. 
Please send me a free copy of ‘WIGGIN NICKEL 
ALLOYS V. FLUORINE AND FLUORINE COMPOUNDS’ 
Gives useful guidance in the selection of the best 
materials for use in various conditions of service 
and where severe corrosion of plant by Fluorine 
Compounds must be met. 


Please send mea specimen copy of ‘WIGGIN NICKEL 
ALLOYS’ 

Each issue of our technical journal ‘Wiggin Nickel 
Alloys’ includes articles on some of the many 
corrosion problems which have been solved by the 
use of High-Nickel Alloys. 

‘Wiggin Nickel Alloys’ is sent regularly, without 
charge to all who indicate their interests. 
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AIR POWER for Oil Prospecting 


Atlas Copco equipment probes the secrets of the Sahara 


The barrenness of the desert is often only skin deep. The sands of 
Persia have already shown what may lie beneath. Now, a new 
chapter in man's search for oil is being written in the sands of the 
French Sahara. 

Take Hassi Messaoud for example—only five years ago an aban- 
doned water hole in the wasteland desert 400 miles south of Algiers 
... today, a centre of the Sahara oil industry. 


250 sounding holes drilled in 10 hours 

To locate the hidden oil resources in the French Sahara, the 
seismic reflection method is the most widely used. Some 100 or so 
holes, from 3 to 10 feet deep, are drilled at a time in parallel rows 
30 feet apart. When the charges are exploded the resultant shock 
waves are recorded graphically. Prospecting companies such as 
Sté Forex, Cie Générale de Géophysique, and Cie Francaise de 


Prospection Sismique, use Atlas Copco equipment to drill these 
sounding holes. 


Look at the typical truck-mounted unit in use! The diesel powered 
Atlas Copco compressor—air-cooled for desert operations—and 
the BBC 43 rock drill with chain feed and Sandvik Coromant drill 
steels with large flushing holes. Averaging 2 minutes for an 8-foot 
hole, this mobile unit has drilled as many as 250 holes in 10 hours. 


Atlas Copco sales and service in ninety countries 

With companies or agents in ninety countries, Atlas Copco is the world's 
largest organisation specialising solely in compressed air equipment. 
Productsinclude stationary and portablecompressors, rockdrills, loaders, 
hoists, paint-spraying equipmentandairtools of every description. Where- 
ever you are, the international Atlas Copco group offers expert advice on 
the selection of equipment and provides a complete after-sales service. 
WRITE FOR LITERATURE. Atlas Copco equipment is described 

in a series of leaflets and folders. These are readily available on 


request. Write for copies, giving some indication of the type of \ 


“eel 


equipment in which you are interested, to your local Atlas 
Copco company or agent or to the address below. 


NMtlas Copco puts compressed air to work for the worid 


Atlas Copco AB, Stockholm 1, Sweden - In the U.K. ; Atlas Copco (Great Britain) Ltd., Hemel Hempstead, Herts. 
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! Structural 
teelwork 





We undertake contracts for the 
design, fabrication and erection of 
steel structures such as bunkers, 
hoppers, chimneys and all 
associated steelwork, especially 
for chemical and petroleum plants, 
ore-handling and sintering 
equipment, blast-furnace and 


steelworks auxiliary plant and 











similar industrial works. 


The illustrations show steelwork at 





a chemical works and one of many 


JOHN THOMPSON (DUDLEY) LTD: DUDLEY : WORCS “(ines 


gantries supporting ducting ata LIMITED 


nuclear power station. 
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